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Straight-Line Engine Direct Connected 
to General Electric Company's Dy- 
namo, 

The plant shown herewith is in line with 
resent practice for electric light plants for 
ftice buildings, apartment houses, etc., and 
for isolated plants it makes a compact, quiet 
running, and in general a very 
irrangement. 

The design of the base is different from 
others, and the arrangement 
differs from the most common practice, 7@. e., 
that of having the armature forced on to an 
extension of the engine shaft. 

In this combination the engine and dyna- 
mo shafts are separate, and coupled together 
by a friction coupling, which can be so set 
that in case the dynamo is short-circuited, 
the coupling can slip and prevent a burn- 


desirable 


of coupling 


out. 

This arrangement presents these advan- 
tages: the engine and dynamo can be com- 
pleted separately at the works, and com- 
bined at the place of installation; can be 
more easily handled separately than com- 
bined, and either can be dismounted with- 
out interfering with the other. 

Fig. 2 gives a section of coupling. 
half is a flange forged on the dynamo shaft, 
and the cone placed on the pulley seat of 
the engine shaft has a key to prevent it from 
turning, a pin to prevent working off end- 
wise, and it is split so that the tighter the 
conical shell is drawn on, the tighter the 
cone grips the shaft. The whole when 
tightened makes as rigid a job as a solid 
shaft, with the slip feature 
vdded. 

Of the engine little need 
be said, as it has formed 
the subject of illustration 
and description in our col- 
umns previously. 

The generator is for a 
lighting current, and is 


One- 


what the builders call 
their Iron-clad, 25 K-W.., 
which means that the 


winding is put into slots 
cut across the face of the 
irmature so that the wind- 
ing cannot be injured by 


iecidental contact with 
the poles. There are six 
oles, and the frame of 


the machine is made en- 
tirely of steel. The bear- 
ngs have spherical seats 
yutside, so that they ad- 
ust themselves to align- 
nent, and they are self- 
iling. The speed is 305 
volutions per minute. 

Two of the machines, 
is shown, are running at 
he House of Relief, 
ifudson and Jay streets, 
‘New York City, and their neatness and 
‘legant running are remarkable. 

————_e @> o—_—_—_——_ 

By action taken at a joint meeting of coal 
miners and operators of the Pittsburg dis- 
trict on the 11th inst., it was decided to do 
‘way with all ‘‘company stores” after 
January ist. A differential rate of five cents 
‘ ton in favor of operators who did not have 
stores went into effect October 1st. 


Units of Foree and of Mass. 


By G. A. GOoDENOUGH. 

So many articles have appeared in the 
AMERICAN MACHINIST recently concerning 
force, mass, weight, that 
almost superfluous to add another to the 
list. 


ete., it seems 


However, the subject is not yet ex- 


consistent presentation of the elementary 
principles of mechanics. He arrives at the 
fundamental equation # = ma, and shows 
how the equation may be used in the solu 
tion of actual problems. But in 
define the and mass, 
obliged to introduce the totally foreign ideas 
of weight and gravitation. The 

defined what known 


order to 


units of force he is 
units so 


the 


is 


constitute 


as 
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hausted. There are several 
may be yet discussed with profit ; and some 
of the readers of the MACHINIST who may 
be mentally struggling with the relations 
between these fundamental units, may pos- 
sibly have their mental vision made clearer 
by reading a presentation of the subject from 
a somewhat different standpoint. 

The article by Mr. Clark (AMERICAN Ma- 
CHINIST, July 11th) is a perfectly logical and 


points which 
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gravitation system of units. The system is 
an artificial one, but is the one, unfortu- 
nately, which is chiefly used by most Ameri- 
can writers on mechanics. Its advocates 
claim that it is more convenient than any 
other, but so far as appearances go, the chief 
result of using the system is the almost 
hopeless confusion of ideas which certainly 
and which dis- 


exists, necessitates these 


cussions and explanations which appear in 


the technical journals. In problems of 
mechanics involving the idea of motion, 
we have four things to consider—force, 
mass, distance and time. For example, 


a body moves on a frictionless horizontal 
the or 
the problem may be this—a body moves 
in a circle of given radius with a known 


plane, under action of a force; 


velocity, under the action of centrifugal 


force. In either case we seek a knowledge 
the 


force acting on the body ; third, the distance 


of, first, the mass of the body ; second, 


moved over by the body ; fourth, the time 


occupied. It will be seen that we care 
nothing for the action of gravity in the 


solution of such problems. Weight is not a 
property of matter, it has no particular con- 
with the of 


gravity, and it can have no definite relation 


nection forces, except force 


to distance or time. Hence our four elements, 
force, mass, distance and time, are, or should 
be, independent of the idea of weight, and 
able to the of 
, Without introducing either 
the idea of weight or the idea of gravitation. 
of matter, 
therefore the unit of mass is a body con 
of This 


unit of mass has been arbitrarily fixed ; it is 


we should be detine units 


force, mass, ete 
Mass is defined as quantity 


taining a unit quantity matter. 
the oft-mentioned piece of platinum owned 
by the British Government. The quantity 
of matter contained in this piece of platinum 
is the fixed invariable unit of mass. We 
have here a unit which is independent of 
weight, gravitation and locality. 
The unit of distance or length is the foot. 
Like the unit of mass, this is arbitrary. The 
British Government sim 
ply decreed that a certain 
definite length should 
unit. This 
the standard 
by common 


constitute a 
is 
but 
the 
unit 


length 
yard, 
consent foot 
the in physical 
and engineering calcula- 
The unit of time 
is, of course, the second. 
The of 
length and time as above 
defined called the 
Sundamental units. They 
are arbitrarily fixed and 
are perfectly independent 


is used 


as 
tions. 
units 


mass, 


are 


of each other. All the 
other units used in me- 
chanics are dependent 


upon some or all of these 
fundamental units. Thus 
the unit of velocity is the 
foot per second, and 
therefore derived from the 
units of length and time ; 
the unit of acceleration is 


is 


an increase of velocity 
of one unit per second. 
Therefore the unit of 


acceleration is derived 
from the units of length and time. Units 
thus derived from these fundamental units 
are called derived units. 

The unit of force not a fundamental 
unit. It cannot be fixed arbitrarily, but 
must be derived from some relation exist- 
ing between force, mass, distance and time. 
This relation is furnished by direct experi- 
ment. Suppose a mass of one pound (it is 
immaterial whether the weight of this mass 


is 
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~~ 
is one pound or one ounce) placed upon a 


frictionless horizontal plane. A _ certain 
force is applied to this mass, and causes it to 
move from a state of rest. As long as the 
force is applied to the mass it (the mass) will 
continue to move with an increasing velocity. 
If, for example, the velocity of the body 
at the end of the first 


second, it will be 6 feet per second at the 


second is 3 feet per 
end of the second second, 9 feet per second 
at the end of the third second, and so on, 
That 
acceleration 


is, the given force has produced an 
of three in 


the given mass. Suppose now double the 


units per second 
force acts upon the pound mass, it is found 
by experiment that the velocity of the mass 
will increase each second 6 feet per second, 
the 
second, instead of three. 
the 
it is necessary to double the force also in 
to the 
Consequently we are led to the conclusion 


that is, acceleration is six units per 


If now we double mass we find that 


order produce same acceleration. 
that the force acting upon a mass is propor- 
tional both to the mass and to the accelera 
The unit of force 


as the force which, acting upon a 


tion produced, is now 
defined 
unit mass (the pound), produces unit acce lera- 
tion. Two units of force would produce 
two units of acceleration in a unit of mass, or 
unit in of 


Six units of force would accelerate 


one of acceleration two units 
mass. 
the velocity of a 2-pound mass 3 feet per 
second each second. 

This relation may be expressed algebraic 


ally by the equation 


F=m a, (1) 
F representing the number of units of force, 
m the units of mass, and a the units of 


acceleration. 

As we have seen, the unit of acceleration 
involves the units of length and of time. 
Hence the unit of force, as we have detined 
it three of the fundamental 
units—pound, foot, second, 

The unit defined in the 
manner is the absolute unit of force, and is 


involves all 


’ 


of force above 


called the poundal. The system of units is 
called the absolute system, for the reason 
that they are all independent of locality. 
The poundal and the pound mass are the 
same at and New York, at the 
Equator and the North Pole. 

One or two problems will best show the 


London 


application of the absolute system to prac- 
tical problems. 

Example 1. What force acting upon a 
mass of 30 pounds will give it a velocity of 
4 feet per second at the end of the first 
second, 8 feet per second at the end of the 
second second, and so on? 

The increase of is 4 feet per 
second in one second ; that is, four units of 


velocity 


acceleration are produced each second. 
Then, 
Force = mass X acceleration = 80 K 4 = 


120 poundals. 

Example 2. A mass of 50 pounds moves 
in a circle 24 feet in radius with a veloc- 
ity of 9 feet per What is the 
centrifugal force ? 

The formula for centrifugal force is, 


second, 


mass X velocity squared 
radius 


Cent. force = 


In the present case, 
50 « 9? 
24 
In each case, the fundamental units of 
mass, length and time were taken as pounds, 
feet and seconds, respectively. Hence the 
resulting force must be in poundals. 
In the absolute system the unit of work or 
energy is naturally the foot-poundal. 
Example 3. A mass of 600 pounds moves 
at a velocity of 20 feet per second. What 
is the kinetic energy of the body ? 
We have, 


Cent. force = = 1684 poundals. 


ee mass square of velocity 
Kinetic energy = a . u 
, 208 
600 ms 120,000 foot-poundals. 

So far it 
duce the ideas of weight or gravitation. 
If it is desired, it is very easy, Lowever, to 
find the relation which the absolute unit, 
the poundal, bears to the gravitation unit, 


has not been necessary to intro- 
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the Ib. (I shall the when 
used as a unit of force by the abbreviation 
Ib., 
unit of mass, which is its true significance). 
As shown by Mr. Clark, the |b. (force) act 
the pound 

of 9 feet 
The poundal (force) acting upon 


denote pound 


and reserve the word pound for the 


ing upon (mass) produces an 


acceleration per second each 
second, 
the pound (mass) produces an acceleration 
of 1 foot per second each second, There 


fore the lb. is 9 times the poundal, or 


1 lb. = 9 poundals } 


5) 
" ) 
= 9 foot poundals \ 


~ 


1 foot-lb. 


It is to be carefully observed that. the 


lb. is the gravitation unit of force, and is 
not to be confused with the pound mass. 
The Ib. is no more identical with the pound 
of mass than it is with the pound sterling. 
Equations (2) furnish the means of pass- 
the other. For 
example, in Example 2, the centrifugal force 
If the force 


is required to be in lbs., simply divide 168% 


ing from one system to 


was found to be 168} poundals. 
by 9 or 32.2. 


Force in Ibs. = 1683 + 82.2 = 5.24 Ibs. 
In Example 3, the work expressed in foot 


ibs. is 
Work 120.000 -- 32.2 = 3,726.7 foot-Ibs. 
We, of course, arrive at the same result, 


whichever Thus, if 
gravitation units are used, Example 2 would 


system we apply. 


be solved thus: The mass of the body is 
50 pounds; therefore its weight (at London) 


is 50 pounds, and in gravitation units its 


. 50 50 a 
mass is = = Hence centrifugal 
90 x ge 
' m v® 82.2 ~ 9 
force =_ 4 = 5.24 lbs. 

r ~ 


The question now arises: Since the same 
result is reached whichever system is used, 
why is the absolute system preferable to the 
gravitation system, or vice versa ? 

From a purely scientific aspect, the abso 
lute system is, of course, preferable merely 
Its 
pendent of weight, gravitation and locality. 
Practically the chief merit of the absolute 
It is easy to under- 
stand ; the student quickly sees that if he 


because it is absolute. units are inde- 


system is its clearness. 


tukes pounds, feet and seconds for units, 
any operations upon these units must bring 
out force in poundals, or work in foot- 
Again, the pound is the unit of 


mass used in the ordinary every-day opera- 


poundals. 


tions of business. When we see a mass of 


coal, we think of it as being a certain 
number of pounds. The gravitation unit 


which has no name, but which is something 
over 82 pounds, is never seriously taken as 
the unit of mass, except in the solution of 
problems in mechanics. On the other hand, 
it may be urged against the absolute system 
of units that the poundal is not the ordinary 
everyday unit of force. We are accustomed 
to speak of a force 10 lbs., and it would be 
inconvenient to use 322 poundals instead. 
This is true, but there is an advantage also 
in using the poundal. By giving the unit 
of force and the unit of mass different 
names, we arrive at aclear cut conception 
of the difference between mass and force. 
There is no danger of confusing the poundal 
with the pound, but there is great danger 
of confusing the lb. with the pound. 

In conclusion, | have seen both systems 
actually tried in the college class room, and 
it is doubtful if one student out of ten ever 
really understands the elementary principles 
of mechanics, if he falls a victim the 
gravitation system. He learns from ex- 
perience that he must multiply or divide by 
9 in order to obtain correct results. Why 
he uses the factor 9 is a mystery to him, 
and a mystery which is not readily cleared 
up. 
side of the equation, and leads to absurd 
results. Thus a writer in one of the leading 
technical journals, after defining the pound 
as the unit of force, proposes the following 
problem: ‘‘If a force moves a 20-pound 
weight at the rate of 40 feet per second, how 
much is that force?” 

The answer obtained is 25,600 units of 
force (presumably Ibs.) 


to 


Sometimes the 9 appears on the wrong 


This astounding 
result was probably obtained by multiplying 
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If 
take 40 as the acceleration, the force is 


by 9 where he should have divided. we 


F= ma = 20 X 40 = 800 poundals = 
800 = 24 8 Ibs 
aed oe 


The author of the above problem is now a 


He 


evidently taught the gravitation system of 


professor in a technical college. was 
units. 

On the other hand, students rarely ex 
perience any difficulty in understanding the 
absolute system. The annoying 9 does not 
enter into the equations at all unless it is 
desired to reduce poundals to lbs., or vzce 
versa, and in this event we fully understand 
why it is used, and what to do with it. 

Philadelphia, Pa. 

——— 
Boiler Makers as Boiler Inspectors. 


for 
some time past in the columns of The En 


A discussion has been in progress 


gineer, London, upon the above topic, and 


a leading editorial in a recent issue offers 
some remarks in the way of summing up 
the results of the discussion. The _ boiler 


maker is represented as being little, if any, 
better qualified for efficient inspection than 
Attention is first 
called to the responsibilities and the powers 
An inspector may condemn a 
boiler, and order its disuse, inconveniencing 


any other man may be. 
of inspectors. 


the user much, or he may pass a boiler as 
safe, and then it may explode with great 
If 
boiler insures it, and does not follow all the 
literally, an 
occurs, then the Board of Trade will jump 


loss of life or property. the user of a 


instructions and explosion 
on him; and it will jump on him also for 
not insuring, if an explosion occurs in that 
case, so the inspector should be able to 
handle the boiler user with tact and judge 
the boiler with reliable skill, saying un- 
hesitatingly when a boiler must be laid up 
at once, and when another boiler may be 
run for a month or six weeks, or longer, as 
It ask 
than to answer in these days the question, 
what is a boiler maker? Is it everybody 
that works ina boiler shop ? Subdivision of 
labor has transformed the boiler-making trade 
more than most of the old trades. Riveters 
know nothing of boilers as boilers. Some 
operate hydraulic riveters all the year round. 
Then others have no occupation in life but 
calking, Then there 
those who put on 


the case may warrant. is easier to 


are tube setters, or 
fit 


uptakes, or work a flanging press, or weld 


furnace fronts, or 
flues, or manage heating furnaces, and the 
old-fashioned, all-around boiler maker is prac- 
tically extinct. Only some of the older 
foremen boiler makers or shop proprietors 
could all the 
operations and manipulations involved in 
the construction of a boiler, and they could 
not be induced as inspectors. As 
things stand, why is not an engineer as 
likely as a boiler maker to make an efficient 
Take the trick sounding 
plates for thickness. Not a boiler maker in 
fifty can tell whether a plate is thick or thin, 
the boiler being on its seating. By hammer- 
ing he may tell whether the plate is thickly 
coated with rust or not, because the rust will 
drop off under the jar, and if the plate is 
very thin the hammer may go through, but 
it is absurd to tell of determining by the 
hammer whether the thickness of a plate is 
&inch or 4 inch, and no one would credit 
such evidence. Whatever value there may 
be in sounding with a hammer the art of it 
may be acquired by anyone with a little 
practice. Any defect that will really en- 
danger a boiler is either easily detected or 
so concealed that it is next to impossible to 
detect it at all. 
boiler on two carrying walls. 


to-day personally execute 


to act 


inspector ? of 


Take an ordinary Lancashire 
The side flues 
may be examined inch by inch by a lamp, 
and the plates may be sounded all over in 
the flues, not so much to tell the thickness 
of the plate as of the rust upon it, and 
the same with the bottom flue; but nothing 
can be told about the condition of the plates, 
where they rest on the carrying walls—one 
of the most likely places for corrosion to 
occur. These spots can only be inspected 
by pulling the walls down, and then it does 
not require a boiler maker to tell the extent 
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of the corrosion. If access to the transvers 
seams inside can be had it may be found th 
a plate is more or less deeply notched | 
knowledge of the art 

riveting boiler seams is of little help 

detecting it. Every 
who has had a reasonable training has « 
knowledge 
making and boiler using, and it is as much 


corrosion, but a 


mechanical engin« 


siderable practical of boil 
part of his business to know whether a boil: 
is well made or not, as to know the sound 
ness of a casting, or whether a piston rod j 
straight and round. If a patch is put on 
boiler, it is not for the inspector to say, i 
formal words, that the patch is proper! 
put on or not, but the patch being or 
whether the boiler is safe to work at a giv: 
The 
discussion referred to no proof has been pr. 


pressure. Engineer claims thatin th 
duced that a boiler maker inspector wi 
detect defects that escape the engineer i: 
maker 
passed a large pair of boilers for 40 pound 


spector. A _ practical boiler on 
pressure, the writer of the article pronounced 
them unsafe at 30 pounds, and the enginee: 
of an insurance company said that he would 
accept them for twelve months at 20 pounds 
Similar cases might be sighted where en 
gineers have passed unsafe boilers as safe 
The work can only, after all, be properly 
specially trained to the work 

Almost anyone can inspect 
The difficulty begins when th: 
inspector has to do with boilers that ar 


done by men 
of inspection. 
new boilers. 
more or less rickety. A large patch o 
corrosion is found on a plate. The corrosio1 
is cleaned off, and the plate cemented in th: 
best manner. Is the boiler safe for another 
year? It is if the corrosion does not extend 
Will it extend? These questions the 
spector meets daily, and boiler-shop experi 
ence will not solve them. The boiler make: 
may know that seam rips are to be expected 
in particular types of boilers, because hx 
has frequently repaired them. But the en 
gineer should know that seam rips occur in 
such boilers, just as well as the boiler make: 
knows it. 

This subject 


might have been made stil! 
difficult of satisfactory solution, if 
had been made to the various 
types of water-tube boiler, now so common, 
many of which have never seen a_ boiler 
shop or a boiler maker, and are the product 
of the machine shop almost as completely 
as the steam engine itself is. 


more 
reference 


—— -—- -— 


Safe Burglary. 

Soon after the publication of our illus 
trated article showing how a screw door 
safe was opened by aid of nitro-glycerine, at 
Pullman, Ill., we learned that it was being 
charged that our article was not worthy of 
credence, as it was only a one-sided state 
ment paid for by a rival safe maker. We 
therefore invited the company who made 
the wrecked safe to assist us in procuring 
facts bearing upon the other side of the 
question, and not only offered to publish 
such facts without payment, but offered to 
go to any reasonable expense in the publi- 
cation of such an article. After waiting for 
a time and receiving no answer, we reminded 
the company of our unanswered letter, and 
then received a letter declining to take up 
the matter. We therefore conclude that 
there is little or nothing that can be said 
against the accuracy or fairness of the article. 

ainsi cians 


Bicycle Tools—IV. 


WOOD RIM MAKING—CONTINUED. 
Continuing the description of wood rim 
making as carried on at the establishment of 
The Indiana Novelty Mfg. Co. 
The rim goes, after markin 
cutting machine, Fig. 17. 


or 


g, to the joint 
This is a very 


simple, ingenious and effective tool, de- 
signed by Mr. Marble; the method is to 


support the rim in a fixture A, to which the 
rim is clamped by the shoe S, hand wheel 
B, and screw operating in the nut C@ to raise 
or lower the shoe S, the rim being so placed 
that the length mark made by the measurer 
stands flush with the right-hand face of the 
gage block WV. The fixture A is carried in 
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1 vertical plane of motion on the slide G, 
onfined in the way //, and jointed at J to 


the horizontal wooden hand lever J, so 
that the fixture carrying the rim can be 
noved either up or down at the will of the 
yorkman. When first placed in the machine 


ate 
We 
ade 
ing 
the 
lish 
1 to 
bli - 
for 
ded 
and 
up 
that 
said 
icle. 


rim 
it of 
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With the rim so placed the method is to 
move the rim carrying slide @, first down 
to cut the end off at the mark, and then lift 
on the lever L, move the slide carried rim 
up to and past the gang of joint cutters, 
cutting the V-teeth of the joint as it goes 








Fig. 18, 














joint Fig. 28. 
very 


de 

the rim end to be stands 
about midway between the cutting-off saw 
dD. countershaft, 
not shown, by the quarter-twist belt F, and 
the ot 


immediately under the 


operated upon 


is to 


1 the : 
driven from the overhead 
yheel 


raise 


overhead joint cutters 


curved guard F. 


rang 


seen 
laced 


surer 
f the 
od in 
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jointed the fixture clamp is released, and the 
other end of the rim is cut in precisely the 
This 


and 


same manner with the same _ tools 


method finishes each end at one setting, 
is 


extremely accurate and expeditious in 


operation 
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pot, the best glue, of course, being used, 


then the rim is put inside the open squeez 


ing ring, which is rapidly closed by the 
hand screws, a man and a boy making the 
gluing gang The joint is driven fair with 
1 hammer. The joint after being tightly 





Fig. 19, 





25. 











Fig. 30. 
MAKING Woop Rims FOR BICYCLES. 


The cut-off saw spindle stands at right 
angles to the joint cutter spindle, but both 
are driven from the same overhead counter- 
shaft, the joint gang with a straight belt, 
and the cut-off saw with a quarter twist, 
as previously stated. As soon as one end is 


After jointing the rim goes to the gluing 
bench, provided with an iron wheel-squeez 
ing band fastened at each 
actuated blocks, all as very clearly shown 
in Fig. 18. 
rims are dipped successively into the glue 


end to screw 


The two jointed ends of the 





Fig. 31. 


closed is secured with a small iron screw 
clamp, such as are shown in the engraving, 
the screws are turned back, and the rim 1s 
piled to dry as is shown in the background. 

After drying the rim for the 


turning lathe, Fig. 19. This is a face lathe 


is ready 
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with an overhung driving pulley, friction 


connected to the spindle, an adjustable 


universal 8-jawed chuck, having each jaw 
mounted on an independent adjusting screw, 
all of the 


collared to radially sliding blocks actuated 


lower ends of the screws being 


by inclined slots in a cam plate actuated 
by a toggle joint. The toggle joint has one 


member prolonged in a hand lever, by a 
single movement of which all of the chuck 
The tool 


ways on top of a 


jaws are opened or closed slide 


is hand-screw driven in 


pedestal standing on a shelf cast on the 
front side of the main upright of the frame. 
The frame is webbed in three planes, and 
wood bracing to the floor, 
A full box-frame 
design for hand. 
The foot treadle in front operates the fric 
tion clutch, and a hand lever in the rear 


The same lathe 


requires the 
shown in the engraving. 
now in 


these lathes is 


operates a face-plate brake 


is used for both inside and outside cuts 
Rims requiring a dovetail cut to hold the 
tire (like the Gormully & Jeffery) get it on 
a second special machine, after the first 
open cut is made on the outside of the wheel 
rim. Any such cut could be easily made at 
a second operation on the lathes, shown in 
Fig. 19. 
chines 
arranged to 


each, and the framework 


The scraping and sanding ma 
are shown in Fig. 20. These are 


accommodate four workmen 
machine 


four 


of each 
is consequently arranged 
distinct and wholly independent sets of rim 
two 


to support 


driving rolls, each set consisting of 


fixed and one movable, rubber faced, outer 


rim-carrying wheels, and one internal, 


treadle-actuated wheel of the same character, 
making four wheels controlling each rim; 


and of these four the two outer wheels 


nearest the inner wheel only are driven by 
belts. driven wheels 


the overhead These 


are mounted on the overhanging ends of 
four shafts, two at each end of the machines, 
which have their 
driving pulleys between the journals ; 
rather wide belt being carried around the 
pulleys of the same system. 


cross the framing, and 


one 


This makes a 
very steady and reliable drive for the rims, 
which are first scraped with steel scrapers, 
and then sandpapered to a fine finish. 

The finished rim now passes to the first 
inspectors, who carefully examine each rim, 
and make good any minor defects in the 
way of roughness or small splinterings or 
minute failures in gluing, and also condemn 
any rims which show serious defects of any 
sort. 

From the first inspection the rims go to 
the finishing room they are first 
dipped in the filler vat, shown in Fig. 22, 
and then placed on the rack at the right to 
drip, the inclined table underneath the rack 


where 


carrying the drippings back to the vat. 

From thé dripping rack the rims are taken 
by the wipers, Fig. 28, at an adjacent table 
where they are rubbed with a wad of ‘ ex- 
celsior”’ or fine wood fiber, until the filling 
closes all open pores of the wood. 

The rims are then passed on to the final 
inspectors, Fig. 24, who grade the product 
into first and second quality, the second 
quality being such rims as have a less beauti- 
ful appearance owing to the grain and color 
of the No rim with any apparent 
defect is passed tosale. The final inspectors 
put the company and grade stamps on the 
rims in black, pass them on to the 
shown in Fig. 25. The 
cessive coats of varnish, all of one quality 
(the most durable as proved by use and 
experiment), are applied by hand with a 
brush, and the varnished rims are placed in 
specially devised movable racks, clearly 
shown in Fig. 25, todry. These racks are 
open at the top, and have separating pins 
in the side and bottom strips to both separate 
the rims and hold them perfectly upright to 
avoid warping while drying. 

The rims are next crated, Fig. 26, by the 
use of rough end rings, to which are nailed 


wood. 


and 


varnishers, suc- 


longitudinal outer strips of wood over the 
paper covering surrounding the main body 
of the crate of rims, each end rim next to 
the rough crate head ring being separately 
wrapped all over with paper and the longi- 
tudinal outer strips are secured with twine 
bands, and thus made ready for delivery. 
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The 


gluing benches are all 


rim lathes, sanders, jointers, and 


located on the main 
floor, shown in Fig. 28. There is at present 


so much wood dust on this floor as to 
make a photograph impossible during work 
The 
noon, When both machinery and men were 
idle 

The Novelty Co. also make shaped and 


bent wood mud guards and chain guards, 


ing hours view given was taken at 


The mud guards are shaped out of the solid 


wood for their cross-section. The chain 
guard is bent after shaping. The wheel 
guard is bent to its proper curve before 
shaping. Fig. 30 is a view of the mud 


guard, sanding and shaping machines in the 
north wing. 

The Novelty Co. has a small well ap 
pointed tool shop, shown in Fig. 31, which 
carries its own explanation to machinists. 

Huan DoLNAR, 
——— 
How Long Shall the Tail Continue to 
Wag the Dog? 


By FRANK RICHARDs., 


This is an important question, and in the 


machine shop a perfectly legitimate one, 
there 
too often in a position to be wagged by the 
tail. 
might not make so much difference, but it 
happens that when the dog is wagged, the 


because the dogs are unfortunately 


As far as the dog is concerned, this 


work to which it is attached, and which it is 
employed to drive, is also wagged, when it 
is very desirable that the work should be as 
steady as possible, and have no motion but 
that of revolution. This unpleasant pecul- 
iarity in driving work on the centers by a 
dog with a tail to it has always been more 
or less a source of annoyance and embarrass 
ment, of the AMERICAN 
Macuinist have had many discussions of it, 


and the columns 


C 
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Fack-PLATE DRIVER. 
and I suppose it is not yet too late to say a 
little more about it, because the custom of 
driving work upon the centers by means of 
a dog with a tail projecting into a slot in 
a face plate is still the commonest way of 
When driving work in 
this way the point of the live center is a 


driving such work. 


fulcrum, and the tail of the dog is one end 
of a lever, the other end of which is in the 
work itself. The tendency of the driving 
force operating upon the tail of the dog is 
always to spring the work with reference to 
the cutting tool, so that it will not be turned 
perfectly round, and is also quite likely to 
chatter. The leverage and bad effect is, 
with the length of 
center projecting from the face plate. To 
me it is rather surprising that Brown & 
Sharpe, as I notice in the latest issue of the 
AMERICAN MACHINIST, should be looking 
for this very dog, presumably for use in 
their shops. If we recognize the effect of 
the tail of the dog in tending to spring the 
work and try to get around it by using a 
straight-tailed dog and a stud projecting 
from the face plate for a driver, we then 
get aside pry upon the live center tending 
to spring it out of the center, and make the 
work untrue in that way. If the cutting 
tool is at the end of the work near the dead 
center, then the pry of the drive upon the 
live center will be constantly upon the same 
side of it, but if the cutting is going on near 


of course, increased 


the live center then the side pry upon the 
center will be transferred from one side of 
the center to the other with each revolution. 
With the tail of the dog in front, and at the 
same hight as the cutting point and the 
center, the thrust of the cut will be upward. 
With the tail of the dog at the back of the 
lathe, or a half of a revolution further 
around, the thrust of the cut will still be 


upward, but it will be upon the other side 
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of the center. With the tail in front the 
pry upon the center will be less than the 
whole cutting force, but with the tail at the 
back of the lathe the the center 
will be greater than the cutting force, 
thus both the intensity and the direction of 
the side strain upon the center will be con 


pry upon 
and 


stantly changing with the revolution. 

I venture to way of driving 
work upon the centers that will get rid of 
most of the trouble that we have been talk- 
ing about with the dog, and practically 
banish its malign influence from the shop. 
It should be readily understood from the 
sketch given. The face plate A hasa groove 
B planed or milled across it. The ring or 
collar C has upon its back two tongues 
which fit into the groove B. 
do not extend radially outside the periphery 
of the ring C, but they do project inwardly 
toward the center, and are faced off, so that 
when the back of the collar ( is against 
the face plate A they are flush with the 
face of the plate A, or a trifle below it. The 


suggest a 


These tongues 


f 
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BALANCED Doa. 


ring D is fastened to the face plate by 

countersunk screws as shown, and covers 

the inward projections of the tongues of the 

collar C, so that it is held to the face plate, 

but is free to slide a limited distance. The 

two driving studs # project from the collar 

C somewhat beyond the point of the center, 

so that they will come in contact with the 

tails of the dog upon the work to be driven. 

The driving faces of the studs are placed 

with reference to radial lines at right angles 

to the centers of the sliding tongues, so 

that each of these faces will stand back in 

opposite directions a distance equal to one- 

half of the thickness of the tails of the 
clamp dog upon the work. Any slight in- 
accuracies in the driving faces of the pro- 
jecting studs, or in the driven sides of the 
dog tails, will be compensated for by a 
sufficient sliding of the ring C in the re- 
quired direction, and the driving pressure 
upon the opposite tails of the dog will thus 
always be equalized, and the driving press- 
ure upon the centers will be entirely avoided. 
The dog shown in the sketch will be readily 
understood without remark. In screwing 
it upon the work if the spaces are kept 
equal the driving tails will be approxi-- 
mately central and the drivers will do the 
rest. Of course this device will cost some- 
thing, because it is worth something, and if 
objection is made to the cost of making it 
then, of course, the good service that it is 
designed to render is of little importance to 
the objector. 

——_-—_ *poe ———_ 
Proper and Improper Materials for 
Steam Engineering Construction. 


By PeTer H. BuULLocK. 

Perhaps there is no other business where 
so great a variety of materials are used for 
construction and maintenance as in the vari- 
ous branches of steam engineering. Nearly 
all known metals, very many kinds of wood, 
a long list of textile materials, oieaginous 
products and chemicals are indispensable. 
Iron and steel stand first, and there are nu- 
merous Cases where one may not be used in 
place of the other. The same may be said 
of copper and its alloys; in fact, all of the 
most common metals have some special 
quality that makes them particularly appro- 
priate for some place where that quality is 
necessary to resist some peculiar force or 
action of some other material. No one 
would think of using brass for grate bars, 
even if it was as cheap as cast-iron, yet 
brass is an all-important alloy for engineer- 





ing purposes. 
many classes of pumps. I 


for steam ; 
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Steel or iron will make good 


piston rods for steam engines, but not for 


have seen iron 


pipe in good condition after thirty years uss 


have also it completely 


N 4 


seen 
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As DESIGNED TO BE. 


rusted out in ten months by hot water; and 
so on, through the list of materials, there 
will be found things that while all right for 
certain purposes are totally unfit for others 
where the conditions of use are different. 
Some years ago it became necessary to 
heat certain vats of liquid containing quite a 
percentage of sulphuric acid, and of course 
brass or iron pipe would not do, As lead 
seems to be the only available metal that 
withstands this acid, pipe coils were made 
circling several times around the vat and 
the free end being bent up over the edge 
When steam was admitted it heated the 
liquid all right, and there was no trouble 
from any source. Now, because this pipe 
conveyed steam successfully in this case, for 
special conditions, it does not prove that lead 
pipe is a proper material to use in other 
cases for conveying steam. About this 
time we were in need of a feed-water heater, 
and I had recommended a well-known make 
with curved tubes. An agent appeared 
with, as he said, a new departure in heaters, 
each tube being single, straight and capped 
at the top. To induce steam to circulate up 
the tubes, a lead pipe was put in, as shown 
in Fig. 1. These pieces had their ends 
flared tunnel shape and bent in the direc- 
tion the exhaust went. The action was sup- 
posed to be the same as induces draught in 
a chimney. It was argued that the air 
would be sucked out of the tubes at once, 
and that being filled with steam was all that 
was needed, and that as each tube was inde 
pendent there could be no straining from 
unequal expansion. When I protested that 
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it was not good practice to use lead pipe for 
steam purposes, my superior referred to the 
acid vats, and I was obliged to admit that it 
did all right there, and could not on the mo- 
ment recall a case where it had been tried 
and failed. It was purchased in spite of my 
protest, and never proved to be an effective 
heater. When in place and connected, the 
steam space was quite inaccessible, and this 
part of it was not examined for several 
years. It had for a long time been grow- 
ing less effective, and diagrams from the 
engine showed a back pressure that could 
not be explained by any theory except by 
an obstruction in the exhaust pipe. The 
heater was finally taken out, and when the 
bottom was removed it was plain to see 
where the trouble was. Fig. 2 is from a 
photo as it then appeared. All of the lead 
pipes had settled down out of the tubes and 
curled themselves up together in the steam 
space. 

I think most readers will agree that al- 
though lead pipe is all right for an acid vat, 
that it is not the proper thing to use in the 
construction of a feed-water heater. 
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\ Twenty-two-Ton Radial Drilling Ma- 
chine. 


We present herewith an engraving of a 
idial drilling machine which was built by 

H. Baush & Sons, of Holyoke, Mass., for 
he Government; to be set up and used at 
he Watertown (Mass.) Arsenal. 

A good general idea of the size of the 
achine can be obtained from the engraving, 
ut a few of the leading dimensions will be 
iteresting. The extreme hight of the ma- 
hine is 17 feet 6 inches, and the bed plate 

14 feet long, 8 feet wide, and 10 inches 
eep. The greatest distance from spindle 

bed plate is 7 feet, and from column to 
nter of spindle 9 feet. The flat face of 
ie column is 2 feet wide, and the saddle 
is a bearing upon it 5 feet 10 inches long. 
he width of the flat face on the arm is also 
feet, and the carriage has a bearing upon 

2 feet 3 inches long. The spindle is 6 
ches diameter at its largest portion, and is 
red for the Morse taper No. 6. 

The spindle has a traverse of 24 inches, 
id is fed at 160, 135, 95 and 55 revolutions 
r inch. 

The cone pulleys have five steps for a 
inch belt, the largest step being 24 inches 
umeter. The back gears are placed directly 

on the spindle, and are proportioned for a 

tio of 1 to 10}. There are ten speeds of 
the spindle ranging from 5 to 285 revolutions 
per minute, and it can be reversed for with- 

iwing a tap. 

Special attention has been paid to so 

ranging the pivot bearings of the arm as 
to enable it to be easily moved by the 
operator, and for this purpose ball and roller 
bearings are employed ; a careful test with 
a spring balance showing that the arm and 
its attachments though weighing over 13,000 
pounds can be started in swinging motion 
by a force of 74 pounds, and that a force of 
6 to7 pounds was suflicient to keep it in 
motion. It is found in practice that the 
operator can readily move the arm by push- 
ing or pulling upon the same hand wheel 
by which he moves the spindle vertically, 
even when the saddle is close to the column. 
At the end of the arm is a rod which slides 
vertically, and is automatically sustained at 
any point. By this rod the arm can be swung 
by a person standing upon the floor, no 
matter how high the arm may be raised. 

Near the lower pivot bearing of the arm is 
a clamp by which the arm can be firmly 
fixed in position for boring. 
rhe carriage rests upon anti-friction roll 

is moved by the ratchet lever seen, and 
n be clamped firmly in position by turning 
the small hand wheel on pinion shaft. 

rhe small lever on the column, just over 
the name plate, controls the gearing by 
which the arm is raised or lowered, and the 
hoisting screw carries the weight upon steel 
balls, and is so placed as to be protected 
from dirt and from accidental injury. 

{ll important bearings- are lined with 


phosphor bronze, and gears are made of 
sicel. The machine is certainly one of the 


aviest, if not the heaviest, and largest 
lial drills ever built in this country. 
——_-e—_——__ 
Unmechanical Devices. 


4 


By FRANK RICHARDs. 


Che interesting series of articles now 
cirrent in the AMERICAN MACHINIST upon 
sicycle Tools” give us something to think 
uut from the very beginning, and es- 
ially as to the value and applicability of 

ie of the mechanical, or, sometimes, the 
nechanical, devices employed, and_ it 
not be amiss to say a little on the sub- 

while we have it fresh before us. 

t may be proper, in the interest of fair 

vy and aclear understanding, to define as 

© sely as possible the meaning of the terms 
tn chanical and unmechanical, as mechanics 
h vearight toemploy them. I should say 
tt the most mechanical device or system is 
ti .t which, all things considered, is best 
a’ ipted to the accomplishment of the pro- 
p sed result. A very common expression 
© condemnation employed by practical me- 
C.inics regarding devices which challenge 
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their judgment is that they are unmechan 
ical, and we usually find that the idea meant 
to be conveyed is that they are not the best 
that could have been employed for the pur 
pose. There are mechanics who regard some 
devices as more mechanical than others in 
dependently of the place and mode of their 
employment. Mechanics generally dearly 
love toothed gearing, and are slow to con 
demn its use anywhere as unmechanical ; 
but gears may be out of place sometimes 
just as much as toggle joints or sprocket 
wheels and chains may be out of place, and 
therefore may be unmechanical. The me 
chanical device is usually the simple device, 
but it is not always and necessarily true that 
the simplest is the most mechanical. Sim- 
plicity in everything mechanical can scarce 
ly be overrated, but the 
wearing property may be of first importance 


lasting or slow 


in some cases, and this may be sometimes 
promoted by a little more complexity of de 
vice. If it can be shown that serious and 
constant wear is involved in the employment 
of acertain mechanism, and that this wear 
might be mostly avoided by the employment 
of another device, of the same or but slight 
ly enhanced cost and complexity, then the 
first must be condemned as the unmechanical 
one. The terms mechanical or unmechanical 
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ished rim, and we paturally expect to find 
that the means provided are capable of ap 
plying this great pressure. The quadrants, 
when the setting out or distending begins 
come close together, or nearly so, and the 
apexes of the four inner angles are cut off so 
that the inner ends of the quadrants together 
form a more or less perfect conical opening 
and the quadrants are distended or pressed 
outward against the wooden rims by forcing 
a conical plug into this opening. 

Now 


tending a number of radiating members is, 


the use of a conical plug for dis 


notwithstanding what I may have said above, 
an unmechanical, or a mechanically objec 
tionable, device in itself, and regardless of 
the place of its employment. A conical 
plug may fit a conical hole perfectly, as in 
the case of a steady pin or a taper bolt, and 
if the ends of the quadrant distenders of the 
wheel rims were rightly shaped they might, 
say when one-half distended, fit the plug per 
fectly, but if they did so then they could not 
possibly fit the plug when the distending 
commenced, and they could not possibly fit 
the plug when the distending was completed. 
When the quadrants were in close to each 
other, and so that their radiating sides were 
in contact, if the plug were then entered it 
would only bear along a line in the center of 
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can never be employed for sentimental or 
traditional reasons, but only in view of re- 
sults accomplished. Nothing, if it will work 
at all, is unmechanical until a better device 
can be found to supersede it. Fault-finding 
has its only justification in its suggestion of 
something better. 

We are not many of us going into the 
manufacture of bicycles, and we have no in- 
terest in the peculiarities of practice in the 
shops where they are made, except as we 
can learn from them something that will 
help us in our own shops, wherever they 
may be, and it seems to be perfectly proper 
to criticize and discuss these bicycle tools 
and methods, just as we would discuss those 
in other branches of manufacture, and al 
ways with a view only to our mutual bene 
fit. 

It will be remembered that a certain style 
of wooden rims for bicycle wheels is made 
by gluing together several thin flat strips of 
wood, one inside the other, and all enclosed 
in a strong cast-iron ring. When the strips 
of wood are all in place in the ring four 
iron quadrants are placed inside of them to 
press them out tightly against the outside 
ring. Considerable stress, it will be remem- 
bered, is laid upon the importance of great 
pressure to secure perfect joints in the fin- 


RADIAL DRILL. 


each quadrant, and when the plug had been 
forced in as far as it was to go and the 
distended the 
plug would not touch the quadrants in the 
center at all, but only at both edges of each. 


quadrants were completely 


It evidently would be impossible to use a 
plug in an opening of this character, which 
would be constantly changing its shape, and 
where the plug would have a bearing upon 
the quadrant only along a narrow line, or, at 
the last along two lines, without an enormous 
amount of friction and cutting, and it is 
plain enough that the arrangement would be 
a bad enough one at the best, even with 
some suitable means of drawing or forcing 
the plug straight into the opening; but any- 
one can readily see how much worse this 
atrocious it 
must be, to expect to force this plug into 


must be, how mechanically 
the opening by working it around in con- 
tact with the constantly changing conical 
surfaces, and screwing it into a stationary 
nut. It is no wonder that it required two 
men on a four or five-foot lever to force the 
plug down. It is morally certain that more 
than half of the power employed was used 
to overcome the friction. It would certainly 
have been much better to have had the ends 
of the quadrants flat and beveled to a suit- 
able angle, and then to have had a plug that 
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was afrustum of a pyramid, instead of a 
cone, and to have drawn in this taper square 
plug by means of a nut working upon a stem 
on the small end of it 

There are many places in the trade where 
taper conical plugs are used, generally by 
driving endwise, for distending members for 


certain purposes, and the objection applies 
to all of them that the plug cannot possibly 
tit the conical surfaces, except at one in 
stant of its longitudinal travel A tube ex 
pander employing this principle has been 
widely used, and I am saying nothing against 
it except upon this point. It would certainly 
have worked better and lasted longer if the 
inner surfaces of the radial jaws had been 
flat instead of conical, and if the taper plug 
had been polygonal instead of circular 

As to the pressure actually produced 
against the wooden rims by using the taper 
plug in the mannet described, it is to be re 
membered that the outer surfaces of the 
quadrants are very much larger than the 
surfaces in contact with the plug, and that 
the pressure per unit of surface is therefore 
proportionately smaller. If the outer diam 
eter of the quadrants when distended is 24 
inches, and the mean diameter of the plug is 
1$ inches, then a pressure of 1 pound per 
square inch of the plug against the inner end 
of the quadrant will mean a pressure of one 
ounce (avoirdupois) per square inch of the 
outer surface of the quadrant against the 
wooden rim. Upon the whole, we may con 
clude that the arrangement described would 
give an uncomfortable squeeze to a man's 
finger if it could take the place of a little 
section of the wooden rim, but it would not 
do much more than that. 

= a 
Franklin L. Pope. 

Franklin Leonard Pope, one of the best 
informed of electrical experts, and of world 
wide reputation in his profession, was in 
stantly killed by electric shock in his own 
Mass.., 


He is the first electrician of promi 


house at Great Barrington October 
14th. 
nence to meet his death in this manner for 
years, and the fatal accident in his case seems 
to be unaccountable, for while the deadliness 
of the current of high voltage is indisputa 
ble, the conditions of safety or of danger in 
connection with it are clearly defined, and 
no living man knew them better than Mr. 
Pope. the Great Bar- 
rington Electric Light Company, and, for 


Ile was manager of 


his convenience, a converter or transformer 
had been placed in the cellar of his house, 
and he was found dead beside it upon the 
evening of the date mentioned 

Mr. Pope was. born 
Mass., in 1840. 


at Great Barrington, 
At the time of his death he 
had been living in the town of his birth only 
about a year, having been for a quarter of a 
century before a resident of Elizabeth, N. J. 
He was one of the earliest practicing elec- 
trical engineers in this country. In 1868, 
during the draft riots in New York City, he 
was employed in the office of the American 
Telegraph Company and personally rejoined 
the severed wires connecting New York with 
Boston. In 1866 he explored parts of Brit 
ish Columbia and Alaska, locating a route 
for an overland telegraph, which was partly 
He had to 


do with the perfecting of many inventions, 


built and afterwards abandoned. 


although he was not a great originator of in- 
itial inventive ideas. In 1870, in connection 
with Thomas A 


one-Wire printing telegraph, or stock ‘‘tick 


Edison, he invented the 


er.” In 1872 he invented the rail-circuit for 
automatically controlling electric block sig- 
nals. He became a patent solicitor, and as 
an expert was engaged in the most impor- 
tant cases although his plain-spoken honesty 
made him an undesirable witness in court. 
For several years he was patent attorney 
for the Western Union Telegraph Company. 
In 1885 he was elected President of the 
American Institute of Electrical Engineers, 
succeeding the late Dr. Norvin Green, Presi- 
dent of Western Union, in that position. 
Mr. Pope was one of the ablest writers 
upon electrical subjects, and his writings 
have done much for the thorough and correct 
instruction of the whole generation of elec 
tricians. His valuable work on ‘‘Modern Prac- 
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tice of the Electric a standard 


every where 


He leaves a 


Telegraph 
was first published before 1870 
His 


widow and three children. 


brother. R ilph W Pope is secretary of the 
American Institute of Electrical Engineers 
another brother is with the American Tele- 
phone and Telegraph Company, of New 


York City 


So 
Death of a Successful Manufacturer. 

Mr. Eugene Langen died on September 
2d, at his estate of Elsdorf, near Cologne, 
Germany, aged about sixty years. His 
name may not be familiar to our readers, 
but will possess an interest from the fact 
that he was one of the directors of the 


Otto Gas Engine Works, of Philadelphia, 
of that 
of the 
in Ger 


and father of the present president 


company He was also a director 
largest manufactory of gas engines 
Mr 


manufacturers of 


many. Langen was one of the largest 


beet sugar in the world, 
having acquired about $20,000,000 in that 
business. He had also other extensive busi 
ness interests, and had received many decora 


He 


visited this country in 1894. Twelve children 


tions for his ingenuity and enterprise. 


survive him 
——->- —— 


LETTERS FROM PRACTICAL MEN, 


That Double-Spindle Lathe. 
Editor American Machinist: 

That two-spindle lathe in the AMERICAN 
MACHINIST, October 3d, caught me the first 
thing. It gives you a shock when you first 
look at it, and then, when you do take it in, 
you have to ask yourself why some fellow 
has never done it before. I am down on 
combination tools that are fixed up for two 
or three different jobs, and do not do either 
of them very well; but this lathe for its 
interfered with in tbe 
least, except in the lengthening out of the 
spindle to get the pinion on, and it does the 


regular work is not 


extra work better than it used to be done in 
the old way. I 
about machine-shop work in a country shop. 


got my foundation ideas 
We had avery good lot of tools, and we 
were ready to take any kind of a job, 
whether we had the tools for it or not, 
jacking up a thirty-inch lathe for sixty 
work thing. 

blocked-up lathe would do boring or 


and 
inch 
The 
any 


was a very common 


work near the center well enough, but if 
there was any turning to be done on the 
face of a pulley, it wasa 
very tedious job. The 
out just as far as it would go, and the block 


outside, like the 
rest had to be run 
to raise the tool post up to the hight of the 
center had to be made with an offset, so 
that it would reach far enough, and we had 
to use a crooked, springy tool after all. 
The lathe I believe was ever 
deliberately invented regular tool, 
although there are of them 
scattered around, and several tool builders 
have them in their catalogs. The use of 
them is, I understand, a vice more prevalent 
in England than in the United States, but 
wherever it is found it is only a perpetuation 
of a makeshift. The first gap lathe was, of 
course, on wooden shears, and for an emer 


gap do not 
for «a 


quite a lot 


gency job they sawed out the gap and 
cobbled up the rest, and the land that still 
clings to the old stage coach body for the 
design of its passenger cars very properly 
also clings to the gap lathe, but it should be 
evermore an indictable offense, in the court 
of enlightened mechanical opinion in this 
enterprising land, for anyone with malice 
aforethought to assist or in any way to aid 


or abet the construction of another gap 
lathe. No matter how long your lathe may 


be between centers the big piece can only 
swing in the gap, and so the gap lathe is 
practically only good for chucked work, 
while with the two-spindle lathe the wheel, 
or whatever it may be, can be on a shaft or 
mandrel, and anywhere, and be 
worked at comfortably. The deliberate in- 
vention, which the two-spindle lathe is, 
seems to be in every way cheaper, simpler, 
and better than either of the makesbifts. 
If someone will contrive suitable gears for 
driving without bringing them outside the 
head stock, he will be giving the finishing 
touch to the affair. TECUMSEH SwIrFt. 


swing 
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Piston Weight and Wear. 
Editor American Machinst : 





Reg to differ with ‘‘ Engineman” on 
some points in his article on ‘* Piston Con- 
struction.” He seems to labor under the 


superstition that the weight of the cast-iron 
piston, as commonly applied, would eventu- 
ally wear a hole in the bottom of the cylin- 


der. His 60-inch piston is 15 inches deep, 
and, as per sketch rests with the whole 
depth on bottom of the cylinder. Supposing 


; of the circumference as supporting the 


whole weight, we have, 


3,970 . : 
= 8.5 pounds per square -inch, 


With proper lubrication (and there is no 
doubt that if any oil goes into the cylinder, 
find it at the bottom) these sur- 
faces will last indefinitely. But I would not 
construct such a piston, nor employ steam 


you will 


rings. My piston would have packing rings 
about 6 inches wide, and these rings and 
nothing else touching the cylinder wall. 
Then, 


3,970 , 
= - 22 pounds per square inch, 


a very reasonable figure, knowing that cast- 
lubricated, will allow a 
of its crushing press- 


iron on cast-iron, 


sliding pressure of 5 
ure for an indefinite length of time. 
Further, a man who ever gets into a fix, 
to either spoil his cylinders or his boilers, 
and not seeing his way clear, sits down and 
raises a howl, to have somebody come and 
pull him out of his precarious situation, is 
not worthy the name engineer, or even to be 
called an ‘‘ Engineman.” Why is it neces 
sary to throw away the exhaust water ’ 
The amount of oil, if the engine is properly 
oiled, not slushed, is very small, and then 
there is a cheap and simple way to separate 
oil from water by gravitation. There are 
hundreds of ice plants in this country to-day 
which use this same greasy exhaust in the 
manufacture of clear, healthful ice for table 
use, ete., and 1 would advise ‘‘ Engineman” 
to take a good look around, before trying to 
Those gentle- 


’ 


criticise our engine builders. 
men who have incidentally the repair work 
of large engines too, are well versed on the 
effects of piston and cylinder wear, and 
as faulty 
adjustment of packing rings, sand and dirt 
in cylinder, which all go with an ignorant 
engineer, will cause a piston to cut. 


know that only outside causes, 


H. HeGROpT?T. 


Change of Desigus and of Catalogs. 
Editor American Machinist : 

Intending or possible purchasers receiving 
catalogs of machine tools with engravings 
made in or about the Centennial year are very 
apt to conclude that firms which have brought 
out illustrations since 1878, have 
made no improvements in the tools them- 
I find that the most capable build- 
ers change their designs the most frequently, 
to satisfy and anticipate new requirements. 

PENNSYLVANIA. 


Bridgeport, Conn. 


no new 


selves. 


Angular Cutters, Lathe Filing and the 
Monkey Wrench. 
Editor American Machinist : 

It seems to be a disputed point as to the 
proper method of marking angular cutters 
with regard to whether they are right or left 
hand. It is generally conceded that a right- 
hand cutter is one that runs in the same di- 
rection as a reamer, and this applies to end 
mills, face milling cutters and angular cut- 
ters, when used as they are sometimes for 
facing surfaces, but when angular cutters are 
used for milling grooves to form cutting 
teeth in end mills, etc., then the tooth pro- 
duced is the reverse of the cutter used; sowe 
find what appears to be according to the 
rule that applies to tools generally, a right- 
hand angular cutter marked with the letter 
L, in connection with the degree of angle 
and the letter R on one with the reverse cut. 

As these letters indicate the hand this 


seems a departure from truth, but if it is 
generally understood that these letters R and 
L, stamped on the cutter, apply not to the 
cutter, but to the work produced with it, 
then the only question is as to whether this 
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is the best method of marking, and it is a 
question on which authorities may differ. 
From many years experience in connection 
with tool-room work, as well as from inter 
course with the workmen, I am led to be 
lieve that the 
the reason that when the workman applies 
at the room for 
knows what he wants to do, but does not al- 


above method is correct, for 


too] angular cutters, he 
ways know what he wants to doit with. If 
he is required to cut a left-hand end mill he 
calls for a left-hand cutter, then the letter L 
on the cutter is a guide for the attendant to 
furnish the tool required for that particular 
work. 

The tool-room attendant is not always a 
mechanic ; he may be a young man from the 
farm or factory, and the simpler the form of 
marking on the tools the more readily he 
learns the name of each as well as what they 
are for. So, too, in the shop, the farm and 
factory hands may become good milling ma 
chine hands, and the system adopted in this, 
as in all things, should be the one that can 
be most readily understood by the ordinary 
intellect. 


In filing work on centers in the speed or 
engine lathe, as most workmen are right 
handed, the general practice is to hold the 
tile with the handle in the right hand, which 
brings the body in close proximity to the 
spindle, and to the running belt with its ac- 
cumulation of grease. The result is often a 
cleansing process for the belt to the detriment 
of the workman’s clothes; besides there is an 
element of danger in the liability of catching 
his sleeve in the lathe dog. This may all be 
avoided by holding the file with the handle 
in the left hand, facing toward the head- 
stock spindle, and any workman can very 
soon accustom himself to this method of fil- 
ing on work in the centers, as both hands are 
in use, and it is not essential to guide the file 
straight. This is a point worthy the atten 
tion of those having apprentice boys under 
their charge, and for whom they have a large 
degree of responsibility, as the boys are often 
naturally careless. They do not take the 
precaution against danger that the more-ex- 
perienced workmen will from 
stinct, if not from judgment. 
to see the position men will get themselves 
into in trying file 
pieces on the lathe centers, when by simply 
reversing the file in the hand they would be 
surprised at the ease with which 
adapt themselves to the change. 


natural in 
It is painful 
short 


sometimes to 


they can 


The monkey wrench, so-called, has been 
much abused of late. For what 
beyond my comprehension, for it is the best 
friend the all-round artisan has in the whole 
category of tools ; always at hand, either 
yours or some other fellow’s, no combina- 


reason is 


ion of tools could replace it at the same 
cost. 

Solid wrenches are the correct thing wher- 
ever available, and the practice should be- 
come universal of having a rack attached to 
machine, holding a of standard 
wrenches that would take in the whole range 
of nuts and bolt heads on that particular ma- 
chine. 


each set 


My purpose is not so much to discuss the 
merits of the monkey wrench, or the proper 
method of its use (that has been pretty thor- 
oughly gone into by others), but a form of 
monkey wrench has come under the writer's 
notice recently that possessed a feature that 
was a step in advance. It was what might 
be called a thumb latch cam, at the rear of 
the screw, so that after the jaw was screwed 
up on to the nut the latch could be brought 
into play, and the movable jaw forced for- 
ward, making it almost equivalent to a solid 
wrench. This cam is operated by the thumb 
of the same hand in which the wrench is 
held. 

The weak point of all forms of the screw 
wrench is the coarse screw and small knurled 
head, operated by the thumb and finger. 
There is not sufficient purchase, so that when 
the strain is brought to bear the jaws spread 
apartand the result is obvious, especially if the 
nut or bolt head is worn at the corners. With 
the cam attachment above referred to the 
wrench is locked on the nut, and is easily re- 
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of the thumb. 
of the mak: 
of this form of monkey wrench, it is hoy 


leased with a movement 


this comes under the notice 
that they will take steps to bring it to th: 


tention of the trade. D. D. dD 


Different Kinds of Heavy Drop Ham 
mers. 
Editor American Machinist : 

1 noticed in issue of AMERICAN Macuy 
ist dated October 10th, a communicatior 
the effect that the correspondent had bu 
hammers for many years, weighing 2,51 
pounds. The style of hammer referred t: 
evidently one with a crank lift, and ther 
practically no limit to the weight of hamn 
which may be made of this style. Ot! 
made hammi: 
with crank lift or belt lift, weighing ev 
more than 2, 


manufacturers have also 
500 pounds, and I know of 

in use weighing about 6,000 pounds. ‘11 
E. W. Bliss Company, of Brooklyn, N 
York, have built 
weighing 3,000 pounds and over, but of 
These hammers 

entirely different from the automatic fr 
tion roll drops, which have been referred 


also several hamm 


different construction. 


in the previous communications on the su 
ject, and I believe it to be a fact that | 
heaviest hammer so far built, of the 
tomatic friction roll type, is one of 2,0 
pounds weight. W. B. BaILey 

A New Kink in Calipers. 
Editor American Machinist: 

A neat and good workman usually owns 
good set of tools. Ina machine shop for 
years ago, two or three home-made calip: 
all that was 1 
manufacturer of 


hammer were about 

The machinis! 
supplies, however, has gone on inventi 
new appliances and improving old 
until anything like a complete outfit is son 
which the owner may well 


and a 
quired. 


one 


thing of 
proud, 
There are, of course, a few indifferen 
one-suspender machinists, who care little « 
such things. A boxwo 
rule and pair of calipers may be carried 
the pockets, and a hiding-place can be fou 


nothing about 


d 





Fig. 1 
American Machinist 
for a hammer, if such a person is fortun 
enough to own one. I donot mean tos 
by this that the jolly good fellow, though 
slouch, is always a poor workman, nor th 
the display of a fine set of tools is positiy 
always, of a good mechani 
While the rule may hold good in most cas: 
I have known some notable exceptions to 

In the tool maker’s art there is perha 
nothing that requires more delicate or 
fined workmanship than that of producii 
modern measuring devices. To a cert: 
extent the micrometer has doubtless sup: 
seded standard rules and calipers. Yet 
think it safe to say that there is no class 
tools used by the machinist which is 
general utility than calipers, a: 
strange to say, these are essentially w! 
they were forty years ago. 

The inclosed sketch represents what 
think may be regarded as an important i! 
provement along this line, as I shall « 
deavor to demonstrate by reference to sou 


evidence, 


more 





hat 
nt il 
ll ¢ 


» SOL 
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f the ordinary everyday operations per 
ormed by the lathe hand. In turning a 
iece of iron to size, the painstaking work- 
1an will set one pair of calipers to the rough 
ze desired, and another to the size he 
vishes to finish the piece, or if he has but 
ne pair at hand which are suitable, two 
ettings of these will be necessary. With 
ie calipers which are illustrated by Figs. 1 
nd 2, all that is required is to set Fig. 1 to 


de 
ass 














Fig. 2 
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he finishing size, with the pointer a resting 
t zero. When the rough cut is being taken 
the caliper may be readily passed over the 
shaft Dand the exact allowance above the 
tinishing size will be recorded on the scale 
sseen ata. On removing the caliper the 
pointer returns to zero, restoring the exact 
finishing size, so that the roughing cut may 
be adjusted as it progresses, and as many 
trials made as is desired, without the slight- 
est danger of deranging the calipers, a thing 
which all lathemen know to be very diffi- 
cult to do with the ordinary riveted or even 
spring calipers. 

Again, if it is desired to make a shrinking 
tit, or one to be pressed on, with any given 
imount of force, the caliper may be set to 
the exact size of the hole to be fitted, and as 
the auxiliary point of the caliper passes over 
the shaft, the requisite size may be read on 
the 


scale; this, of course, having been de- 
rmined by previous experiment. Should 
he shaft be already turned, and a hole is to 
be bored of proper size, then the inside 
iliper, Fig. 2, will indicate in the same 
vay, to the greatest nicety, just how much 
to allow for making the desired fit. 
When the index pointer a is to be ad- 
usted or replaced each time by hand in 
lace of the spring S, there should be a 
ight amount of friction at the rivet. If 
or any reason it should be found desirable, 
light spring may be employed, as shown 
t S. This will always return the pointer to 
ts position at zero, after the caliper has 
In this case it will be 
ecessary to note the extreme movement of 
he point at the index, while the caliper is 
n the largest part of the shaft—a thing not 
‘cessary When the spring is omitted. It 
vill be readily seen that the inside caliper 
ay be made available in sizing a hole to 
iit a given size of shaft. To do this both 
ilipers may be set to the exact size of the 
aft, and made fast here by means of the 
While the point of the 
itside caliper is free to move outward, that 
the inside caliper will move inward, and 
hen placed in a hole anything smaller than 
ie shaft, will show exactly how much 
naller it may be. So that by this means a 
ery minute yet definite allowance may be 
ade, depending on the nature of the work 
hand. The cut, Fig. 2, shows a sectional 
iew of a hub h, which is five points smaller 
1 the bore than is the caliper when with- 
rawn and brought to the zero point, which 
presents the exact size of the shaft to 
hich it is to be fitted. 
This ingenious device is the invention of 
Vv. J. Gladish, of Chattunooga, Tenn. <A 
ractical test has been made to prove the 


rone over the shaft. 


iding screws d. 
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efficiency of the tool, and we understand an 
effort will be made at once to place it on 
the market. “QUIRK.” 

[This ‘‘ingenious device” has been in 
vented over and over again. We have seen 
it many times.—Eb. } 


Brazing. 
Editor American Machinist : 

In a late number of the MACHINIST a cor 
respondent brazing. 
With your permission I will give him a few 
ideas of the art. 


inquires regarding 
As he has only a charcoal 
tire his brazing must be on the top and the 
bottom, or where the beat is applied, con 
sequently he must be on guard, or he will 
burn his work before the brass melts. He 
can get brass granulated like the sample 
inclosed from dealers in machinist’s supplies 
This comes in four sizes—coarse, medium, 
Medium will cost 40 
cents per pound. If he does not do enough 
to make it an object, he may take any sheet 
brass or brass wire, and with a coarse file 


fine and extra fine. 


he can in a short time make enough to 
do asmall job with. 

Borax he can get at any drug store, and 
by pounding it fine and placing on a shovel 
in a moderate heat he can expel the moist 
ure, when he can again grind it as fine as 
he chooses ; this is, provided he cannot get 
the pulverized. Before applying the brass 
solder he had better wet the article to be 
brazed, and then dust the pulverized borax 
in liberal quantities over the joint to be 
made. With an iron he can transfer the 
borax along the seam, then when melted he 
can take his brass solder already mixed 
with pulverized borax, and distribute along 
where the joint is to be closed, and when 
it is reduced to a flowing or molten state 
After it is cooled 
he can clean by immersing the job in a 
pickle of sulphuric acid and water, taking 
care not to have it strong enough to attack 


remove from the fire. 


the iron or steel. The object of the borax 
is to prevent scaling of the iron and oxidiza- 
tion of the brass solder, which latter will 
otherwise be burnt up, and no good done. 
I have never had any difficulty in doing this 
class of work, in fact, had rather do it than 
attempt to mend a rusty wash boiler with 
tinner’s solder. 

He must remember that in all cases the 
article to be brazed must have greater heat- 
resisting power than the solder, or the 
article will melt first. Brass solder is only 
copper and spelter, same as low brass, and 
is used by those doing large quantities of 
work, on account of its convenience. 

The pickle attacks the melted borax, and 
cleans the work ready for the file. Other- 
wise the file will soon go to the bow-wows. 

OLD BRAZER. 


A Case of Maintenance of Pressure in 
a Boller, 
Editor American Machinist : 

The article on page 787 of the issue dated 
October 3d, by Frank Cawley, on ‘‘ Why 
the Pressure in a Steam Boiler Remains 
Nearly Constant During Blow-Off,” brings 
to mind an accident occurring several years 
ago in a Western Indiana town. 

A concern making nail kegs “ from the 
log” employed as: night watchman a man of 
fairintelligence but of very limited experience 
His duties 
included, besides the ordinary watching and 
keeping up steam through the night, the 
cleaning of the boiler (an ordinary ‘‘ two 
flue,” about 40 x16 feet) when necessary. 

On this occasion, which was the first after 
his employment as watchman, not liking to 
work on Sunday, he arranged with a helper 
detailed for the purpose, to blow out after 
work hours on Saturday evening, and clean 
ont at night. They accordingly opened the 
blow-off and went to supper. Returning 
they removed the bridge holding the man- 
hole plate in place, but found that the plate 
would not drop. They pushed it in slightly 
several times, but found that, to use the 
would ‘‘ flap 


in the care of a steam boiler. 


watchman’s expression, it 
back” in place each time. 
After experimenting for some time and 
discussing the singular behavior of the plate, 
they became impatient, and the watchman 
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with a 4x4 scantling for a battering ram 
drove the plate inside the boiler. 

Instantly on removing the plate a stream 
of water the full size of the manhole gushed 
forth, overturning both men, and scalding 
the helper so badly that he died within 48 
hours, and while the watchman recovered, 
he was frightfully scalded, and his life hung 
in the balance for weeks. 

The accident caused much local specula 
tion, and while various theories were ad 
vanced, the cause was never officially de 
termined. 

The opinion formed by the writer was 
that the boiler was very foul; that the blow 
off valve became clogged with scale shortly 
after it was opened, very little water having 
escaped, The weather being extremely cold, 
the boiler and furnace cooled down during 
the time the men were at supper, until the 
pressure was only a few pounds above that 
of the atmosphere, which, of course, means 
that the water was somewhat above 212 de 
grees temperature, or the ordinary boiling 
point, and when the boiler was opened there 
was sufficient pressure to force the hot water 
out, and sufticient hot water to maintain the 
pressure for a short time by evaporation into 
steam. 

The comment of the watchman in relating 
his experience was *‘ that it was not always 
safe to take chances on beating the fool 
killer.”’ STEEL, 
Circular Measurement, 

Editor American Machinist : 

Your correspondent, Mr. Booth, seems to 
question the accuracy of what I said regard- 
ing the length of astrip of paper encircling : 
disk. I said, in substance, that we must add 
three times the thickness of the paper to the 
actual circumference, in order to make the 
ends of the strip meet wound around the disk. 
He says that it is needed only to add the one 
thickness of the strip to the actual circumfer 
ence. | don't know what authority he 
speaks from, but I speak from actual ex 
perience in the case (possibly things don't 
work across the water as they do here in 
New England). Now, to make it a matter 
easy to determine, we will not use a strip of 


S47 


the thickness of material holds good in prac 
tice, in belting or other work of this kind 
I have other data on this subject, but this 
must do for this trip FE. W. Cloveu 


Removing the Air from Steam-Heating 
Colls, 
Kditor American Machinist 


To Mr. W. Hl. Wakeman’s 


structions to Mr. Hyde for heating his shops 


xcellent in 


given in your issue of October 3d, should be 
added attachments for the sure and automatic 
removal of the air from the coilsand radiators. 
Only positive means will perform this func 
tion 

To each coil or radiator, instead of the 
usual pet cock, attach an adjustable auto 
matic air valve by a piece of 4-inch pipe 
about three or four inches long, connect all 
the air valves by a }-inch pipe to a }-inch 
air main, which is to follow the general 
course of the return main; run this air main 
to the boiler or engine room, at which point 
attach an ejector operated by live steam 
from the boiler; run the outlet pipe from 
the ejector outdoors either directly, or 
through the main exhaust pipe to roof, con 
necting in the latter outside of the back 
pressure valve 

One-half-inch pipe is large enough through- 
out the building for the air main for ordinary 
cases, say, up to 5.000 square feet of pipe 
surface ; above that amount of surface the 
tir main in basement may be }-inch pipe to 
ejector. All of the air piping must be air 
tight. 

A No. 1 ejector will take care of 1,000 
square feet, anda No.2 ejector will take 
care of 5,000 square feet of pipe surface 

Where more surface is to be provided for, 
the air system should be divided into units 
of about 5,000 square feet each 

On the air main, both to and from the 
ejector, place a swing check valve, and on 
the steam supply pipe use a globe valve, 
these valves to be of the sizes called for by 
the ejectors’ connections, and close to it 

A small combination steam and vacuum 
gage placed in the heating main convenient 
to the eye of the engineer, will inform him 





SPECIAL LATHE CHUCK. 


thin paper, but we will use one very much 
thicker aud more pliable than the ordinary 
thin paper. 
disk, which by micrometer gage is 1.626 
inches in diameter, and 1.626 x 3.141 
5.1072 inches in circumference ; I have a 
strip of paper 3-inch wide which is .037 inch 
thick, and [ cut that strip off its end until 
its ends exactly encircle the disk 1.626 inch 
es in diameter. I find that its length is 
5.2187 inches. 

5.2187 — 5.1072 = .1114; .1114+ 8 = 
.0871 inch, the thickness of strip. Let us 
put the problem this way : 
the circumference of disk, .0371 is the thick- 
ness of strip of paper, .03871 xX 3 = .1114, 
.1114 + 5.1072 = 5.2186 inches ; these meas- 
urements are obtained by micrometer and 
micrometer gage, so that there is no mis- 
take or guess about the case. Again, Mr. 
Booth tells us that in this matter of a belt 
encircling a pulley or disk there occurs a 
natural pitch circle. Exactly so, and that 
pitch line is } the thickness of the material 
which is used ; if we make only 3 encircling 
of disk, as in the case of belt and pulley, 
then we add only 13 the thickness to the cir- 
cumference ; but in the case of entire en 
circling then this rule of adding 3,141 times 


I have before me a turned steel 


5.1072 inches is 


of the condition of pressure in the heating 
system 

By the use of the above, the air will be 
expelled as rapidly as accumulated by the 
process of condensation, therefore reheving 
the engine of back pressure and maintain 
ing the heating surface in jively working 
condition. 

This method of expelling the air from 
heating systems is illustrated by Pictet, in 
his ‘‘ Treatise on Heat,” published in 1860, 
as having been done by M. Pelletan, and is 
therefore common property. H, E. 
—-_ 

Special Universal Chuck. 





We give two views of a three-jaw uni- 
versal chuck, built by The Skinner Chuck 
Co., of New Britain, Conn., on a special 
order, to be used on a cutting-off machine. 
Two of the chucks were made, one for each 
end of the spindle, and the opening through 
the center is 9} inches diameter. The body 
of the chuck is 30 inches diameter, the recess 
at the back for the face plate, 18 inches di- 
ameter, and the length of ‘* bite” of jaws is 
5} inches. 

The machine they were made for is in- 
tended to cut off stock from 2 inches to 9} 
inches diameter, and all parts of the chucks 
were made unusually heavy and strong, 












Ra - ca rs — — OE Say 
AMERICAN \{ACHINIST?: 
PUBLISHED EVERY 
AMERICAN MACHINIST PUBLISHING CO., 


203 BROADWAY, NEW YORK. 


THURSDAY 


Frep J. MiILuer, Pres't Cuas. W. Biciow, Treas, 
C. A. HANsMsNN, Sec’y. 
Frep J. Mitier, Editor 


Special Announcements. 


ce” We publish nothing in our reading columns 
for pay, or in consideration of advertising patronage 
Space wn the advertising pages only is for sale 
cer We 


chinists, engineers, 


invile correspondesce from practical ma 


and all those 


occupations we 


inventors, draftsmen, 

specially interested in the represent 

on subjects pertaining to machinery 
~~ Every corre spondent, in order 


tion. must qive hia 


atten 


10 secure 


full name and address: not nec 


essarily for publication, but as a quarantee of good 


faith. 

Ge All communications for, or relating to the 
reading columns should be addressed to the editor. All 
other communications to the company, as above, 

CP Subscribers can have their mailing address 


Send both old and 
Those who fail to receive their papers 
Date on 
wrapper denotes week with which subscription expires 

Ce The American Machinist is not interested 
in any particmar patents, products or factories, to the 


changed as often as they desire 
new addresses 
promptly will please 


notify us at once. 


prejudice of Others, but is devoted to the interests of 
al those 
selling and using machinery. 

Ge Back volumes of the American Machinist 
for any of the fourteen years, 1880 to 1894, inclusive, 
still be Price $3.00 per 
volume postpaid ; bound in cloth, $4.00 per volume. 


who have to do with designing, building, 


may obtained. unbound, 


Subscription. 
$3.00 a year in advance, postage prepeid, in the 
United States, Canada, and Mexico 
$4.00 a year to Other Countries, postage prepaid. 


Advertising. 
Transient, 35c. per line, each insertion. 


** Business Specials,"’ 50c. a line 





The American News Company, 


New York, is the Publisher’s Agent, and dealers 
are supplied by all its branches throughout the 
United States and Canada, 
For Europe: 

THe INTERNATIONAL News Company, BREAM’s 
Buipe’s, Chancery Lane, Lonnon, E. C., Ena., will 
receive subscriptions for the AMERICAN MACHINIST 
at 16/6 per annum, English currency, or 17 marks 
per annum, German currency, postpaid. 

Subscriptions received in Paris, France, by E. 
TerquemM, 31 Boulevard Hausmann, at 21 francs per 
annum, postpaid. Subscriptions received in A 
TRALIA by W. Wit.tamMs, 17 and 21 Fink’s Buildings, 
Me!bourne. 


Continental Office: 

LEIPZIG, GermMany. Oscar NeumMAN, 27 Elster Str, 
Chicago Office: 206 La Salle St., 
Wm. D. Mananey, Agent. 

New England Office: 


Dorchester, Mass., 4 Church St, 
Joun A. WALKER, Agent. 





Us- 








NEW YORK, OCTOBER 24, 1895. 








CONTENTS. 
PAGE, 
Straight-Line Engine Direct Connected to Gen 


eral Electric Company’s Dynamo............. S41 
Units of Forve and of Mass. By G. A. Good- 

enough.... Necenerekes | 
Boiler Makers as Boiler Inspectors.. o. 842 
Safe Burglary eb ettet eh ahdied 5 aie aes R42 
Bicycle Tools—IV. By Hugh Dolnar............ R42 


How Long Shall the Tail Continue to Wag the 


Dog? By Frank Richards...... ne eT ere R44 
Proper and Improper Materials for Steam En- 

gineering Construction. By Peter H. Bullock 844 
A Twenty-two-Ton Radial Drilling Machine.... 845 
Unmechanical Devices. By Frank Richards..., 845 
Franklin L. Pope.... CPS: Se ee ied a 845 
Death of a Successful Manufacturer M6 


Letters from Practical Men: ‘That Double- 
Spindle Lathe. By Tecumseh Switt Piston 
Weight and Wear. By H Hegrodt....Change 
of Designs and of Catalogs. By Pennsylvania. 


Angular Catters, Lathe Filing and _ the 
Moukey Wrench. By D. D. D....Different 
Kinds of Heavy Drop Hammers. By W. B. 


Bailey....A New Kink in Calipers. By 
* Quirk” Brazing By Old Brazer .. A 
Case of Maintenance of Pressure ina Boiler. 


By steel....Circular Measurewent. By F. W. 
Clough Removing the Air from Steam- 
Tl it 2 | eee 846, 847 


Special Universal Chuck ...... ....... 847 


Tne Persistance of Ignorance REP Pre ere S48 
What Nobody Knows About Trolley Cars...... S48 
Literary Notes. co ehewese oes rere. .. 848 
Questions and Answers. .......... -......... . £49 
Caleulating the Horse-Power of Boilers. By 

W.H. Wakeman. ... cei e bene 849 
Heavy, Car-Timber Tenoning Machine.......... AAO 
Arrangement for Driving Lathes ... haath 850 
Builders of the Light Draught Gunboats, By 

A. F; Tennille is oe el i 850 
Notes on the Fair of the Massachusetts Char- 

itable Mechanic Association, Boston. By 

J. A.W F rEg 
Preliminary Trial of the ** Indiana.”’.. ..... ... 852 
Machinery on the Jerome Park Reseryoir...... 852 
i PS, cceccerennceseane’s eS eee 852 
Manufactures. ..... ee ee ee oo. 6 
Machinists’ Supplies and Iron.. ..... ....,,.. -. 853 





AMERICAN 


The Persistence of Ignorance. 

Elsewhere in this issue we publish a letter 
from a mechanic giving his experience in 
trying to reform the practice of a benighted 
machine shop, and how, in this instance, 
ignorance and darkness triumphed over in- 
light. That the 
put new ideas into this shop was not wholly 
if at all 
spondent who tried it, is shown by the fact 


telligence and failure to 


due to shortcomings of our corre 


that he is now the successful superintendent 
of another shop, and the case affords a some- 
what interesting example of the persistence 
the may be 
termed the nineteenth century discourage- 


of ignorance in face of what 
ments of ignorance. 

As a this 
pardoned for mentioning the experience of a 


contrast to case we may be 
friend of ours who was making a 
a far Western State. Ina 


a railroad, and where he 


young 
bicycle tour in 
region far from 
expected to find little evidence of 


dateness” in mechanical matters, he spied a 


“ up-to- 


small machine shop, and went into it ex 
pecting to find some curiosities. He found 
them, but they were different from what he 
He that 
clean and in order, and that there were about 


expected. noticed things were 
the shop numbers of the very newest ard 
latest tools and devices for facilitating such 
work as was being done there—things which 
he thought 
perior opportunities, had only just learned 
of the 
copies of the AMERICAN MACHINIST lying 
They had simply 
been making use of one of the before-men- 


he himself, with what his su- 


existence of. Soon he found some 


about and understood. 
tioned discouragers of ignorance, and were 
up with the times so far as their circum 
stances permitted. 

But the persistence of ignorance is to be 
seen in other matters, as is shown by the 
experience of an engineer who is interested 
type. He 
who did 
His original 


certain boiler of modern 
the 


considerable wood-steaming. 


in a 
mentioned case of a man 
factory was in the city, where his steam 
room was surrounded by brick walls, and 
was accidentally well protected from radia- 
He built 
a new factory in the country, and placed his 


tion and from currents of cold air. 


steaming chamber on brackets at the side of 
a building, made its walls of corrugated 
iron, and, in fact, arranged it for the great- 
est possible radiation and loss of heat. Then 
he complained that his new boiler was no 
good, because he burned more fuel than 
with the old one. 

Another man dug a well to supply feed 
water. Lots of scale formed, and upon his 
unsatisfactory 
was recommended to get a live steam puri- 
fier. He putin a ‘‘ Hoppes,” but in a short 
time complained again that his boiler was 
not working right. An examination showed 
that he had supposed that the purifier would 
go right on taking care of impurities with- 
out further attention. The purifier was 
found to be filled solid with scale, except 
small passages through which the feed pump 


complaint of working, he 


had been forcing the water with such a 
current as to prevent further deposition of 
scale. 

Another man ordered a boiler, and said he 
After 
the boiler was received, he concluded not to 
use a stoker, and fired it in the usual way. 
It required a long trip by rail, and the work 
of raising his grate bars 12 inches to stop 


would use a certain specified stoker. 


his complaints of poor steaming and waste 
of fuel. 

Another man complained that the boiler 
furnished wet steam, and nothing could be 
done with him until by taking a long trip 
it was discovered that he was carrying steam 
through 75 feet of 10-inch steam pipe out- 
doors entirely uncovered, and fully exposed 
to the cold breezes blowing off a northern 
lake, upon the shore of which the factory 
stood, 

Such examples of ignorance seem almost 
incredible to one who, himself possessed of 
understand how a 
man can bear to be engaged in a certain line 
of business with the intention of remaining 
in it, and yet shut himself off from 
avenue by which intelligence may 


ambition, is unable to 


every 
reach 
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‘ with saving his life : 


him, make of himself a clam, and then, too 
often, because he has heard so little of what 
there is to be known, imagine he possesses 
all the knowledge that is obtainable. 
Such make trouble, but 
consolation in the thought that 
perhaps all the better chance of success for 


there is 


cases 


there is 


those who are willing to think and to profit 
by the experience of others. 


—— - oe 
What Nobody Knows About Trolley 
Cars. 


We occasionally see in the columns of the 
daily press accounts of the saving of lives by 
the trolley car fenders. If the cases are 
louked into, it is found thatif the fender 
does not actually kill its victim it is credited 
whether it deserves the 
credit is what nobody knows. The latest 
case was in Jersey City, October 15th. A 
boy, six years old, was playing in the road 
way in front of his home when he was 
struck by trolley car No. 30, of the Bayonne 
He fell in the fender. He received 
slight cuts in the head and hands. Whether 
any part of the car would have touched him 
at allif the fender had not stuck out three 
or four feet in front of it, and especially if 
the car had been equipped with a quick-act- 
ing brake, is what nobody knows. 

In the Superior Court of the City of New 
York, a case was tried on October 11th in 
which it was proved that a street car ran 
from a straight track on to a curve at such a 
speed that a man standing upon the front 
platform was thrown off with his leg under 
the car, but that the car was stopped just as 
the front wheel pinched his leg, but did not 
This happened to be a horse 


line. 


go over it. 
car ; how long it will be before it will be 
possible to stop a trolley car as quickly as 
that is what nobody knows. 

We have had occasion to ask, and to reit- 
erate the question : 

‘*Tsit true orisit untrue, isit acknowledged 
or is it denied, that an electrically-driven car 
upon a street railway, a trolley car, either 
an overhead trolley or an underground trol- 
ley, and especially, and for an additional 
reason, a car operated by a storage battery, 
cannot, either of them, with safety to itself, 
be stopped as quickly as any other car of 
the same capacity and running at the same 
Is it true or is it not true that elec- 
tric cars are purposely equipped with slow- 
acting brakes, and that lives are 
being sacrificed for the safety of the motor 
mechanism ?” 

This is answered by the Electrical Engi- 


speed ? 


human 


neer, as follows: 

We wish to say that itis untrue. We de- 
sire to deny the existence of any such state 
of things. We aflirm positively, flatly, ab- 
solutely and finally that the facts are wholly 
otherwise. We never saw even the idea 
mentioned until our friends propounded it. 
We have been associated with the electric 
railway industry very actively ever since 
there was a street car run by current of any 
kind, and we have never known, and have 
never met, and have never heard of, an elec- 
trical engineer who objected to air brakes, 
or quick brakes of any kind because of 
danger to the motor mechanism. If our con- 
temporary would like this stated more 
strongly, we shall be glad to oblige it in that 
way ; and we insist once more that all elec- 
tric cars ought to have air brakes. 

This is evidently written by one who 
knows ; but how it is to be reconciled with 
the that other electrical 
journal, the Street Railway Review, is what 
nobody knows. 

If the editor of the AMERICAN MACHINIST 
can devise a successful friction clutch drive 
for electric motor cars, he can do more than 
the many eminent engineers that have worked 
on the problem up to date. 

<>: 

The William A. Harris Steam Engine Co. 
recently put a twin compound condensing 
engine intended to develop a maximum of 
2,000 horse-power, and regularly 1,500 
horse-power, into a mill of the Massachusetts 
Cotton Co., of Lowell. The cylinders are 
32 inches and 56 inches diameter, 6 foot 
stroke. The engine is condensing and steam 
jacketed, barrels and heads. During a re- 
cent test it was supplied with steam from 
two Babcock & Wilcox boilers of 250 nomi- 
nal horse-power capacity each, and devel- 


following from 


It says: 
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oped 1,600 horse-power on a coal consum 
tion of 1.4 pounds of coal per hour | 
horse-power, steam being carried throu 
600 feet of piping exposed to the air a 
with At least this is t! 
claim made, though we do not know u 
what authority. 


numerous bends. 





— 

The late Hesekiah B. Smith, who was 
machinery manufacturer of Smithville, N. .) 
made a provision in his will by whi 
$200,000 was to be devoted to establishin 
and maintaining a school in which 
were to be taught the machinist trade an 
other things. A decision of th 
courts invalidates this provision of the wi 
on the ground that it is not clearly enoug 
defined to enable the wishes of the testat: 
to be certainly carried out. 

a 

Col. A. B. Shaw, of Watertown, N. \ 
Prof. R. H. Thurston, of Cornell Universit, 
and E. W. Bliss, of Brooklyn, have be 
appointed members of a commission whic! 
is to select a magazine shoulder gun for th 
National Guard of New York State. On! 
American arms will be considered, and a 
order may be given for 15,000 guns at 


boy 


recent 


cost not exceeding $20 each. 
———— 
Literary Notes. 


NOTES ON DESCRIPTIVE GEOMETRY, WIT! 
EXERCISES. By Wm. L. Ames, Professor 
Machine Drawing and Design, Rose Polytechni 
Institute, Terre Haute, Ind. Second Edition. 


The object of this book is best stated b 
quoting the preface. ‘‘It is evident toa 
who have taken note of the trend of th 
practice in mechanical drawing in the bes 
drafting offices, that the use of the thir 
quadrant in projecting will 
versal. 

‘*In the study of Descriptive Geometr 


become un 


however—with few exceptions—the firs 
angle projection is taught. The writer 


realizing that the methods taught shoul 
harmonize with the practical application i: 
mechanical drawing as practiced, has fo 
some time used the third angle in teachin 

Descriptive Geometry. There being no text 
books so arranged, notes were prepared for 
the students’ use, and with such revision a 

four years’ use in the class room would seen 
to indicate as desirable, these notes are now 
published.” 

The examples are well chosen, and thei 
arrangement is well adapted for an easy an 
progressive study of this important scienc: 
It is, however, to be regretted that bett 
and larger illustrations have not been used 
on many of the cuts the letters are so sma! 
as to impede a ready reference, and thus in 
terfere with the study of the subject. Th: 
workmanship of the cuts is poor, which, w: 
think, is a serious defect in books intended 
to help in teaching drawing, where neatnes 
of execution is important. The book is pub 
lished by Moore & Langen, Terre Haute 
Ind. It is well bound, and contains 8S 
pages, 6 by 4; inches. Price, 50 cents. 
ALTERNATING ELECTRIC CURRENTS. B 

Edwin J. Houston, Ph. D. (Princeton) and A. |} 

Kennelly, Se. D. 

This volume cannot fail to attract th 
attention of the reader by its simplicity, and 
the clearness with which the treatment of 
the important subject of alternating cur 
rents is presented. The first chapter deals 
with the principles of alternating currents 
the explanations of which are made exceed 
ingly plain by mechanical analogies, whic! 
are used throughout the book wherever 
conveyance of clear conceptions demand: 
them. The remaining nine chapters ar 
devoted to alternating electromotive forces 
and currents ; uniphase alternators ; powe! 
transformers ; electric lamps; electric motors 
multiphased currents; and multiphase motors 
The fundamental principles underlying the 
difficult branch of electrical engineering of 
which the book treats are presented in the 
simplest language, as free as possible o! 
technicalities, and without the use of mathe 
matics further advanced than ordinary 
arithmetic. The non-technical reader should 
have no difficulty in understanding the 
authors, or in obtaining a comprehensive 
knowledge of the subject ; and the element 
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ary electro-technical student will find this 
work to be useful and instructive ; the treat- 
ment of the subject being such as to attract 
attention at once, and it does not lag in 
interest to the end. The reliability of the 
information given is sufficiently guaranteed 
by the names of the authors. 

This book is the first of ten volumes of an 
‘* Elementary Electro-Technical Series,” de- 
signed to give concise and authoritative 
information concerning those branches of 
electro-technical science having a general 
interest. 

The present volume contains 225 pages, 
64''x5'; it is well illustrated and substan- 
tially bound. It is published by The W. J. 
Johnston Company, 253 Broadway, New 
York. Price $1. 

——— 

Three men were killed by the collapse of 
a roof of a blast furnace of the Cleveland 
Rolling Mill Co., October 12th, and two 
days later a serious accident, by which a 
number of men were badly if not fatally 
injured, occurred at the American Iron 
Works of Jones & Laughlin, at Frankstown, 
Pa. The latter accident was a fall of con- 
verters, and the injured men were burned. 


ES LOS md) 
{jue SWERS. 


tions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. _ Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer — in 
“next issue.’ This department is usually crowded, 
and questions must wait their turn to be answered, 
Neither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 

















(377) W. H. W., Baltimore, Md., writes : 
Kindly inform me if there is a work pub- 
lished which treats on the laying out of cam 
motions. A.—We do not know of any work 
which treats exclusively on this subject. 
In ‘‘Elementary Mechanism,” by A. T. 
Woods and A. W. Stahl, you will find con- 
siderable space devoted to this subject. 


(378) G. M. T., , writes: I have a 
block of brass having a hole in it .034 inch 
diameter. I wish to ream this hole to .036 
inch, and to produce a very high polish on 
the interior surface of the hole. How would 
you advise attempting ? A.—We should do 
it by lapping, using lead wire or wood lap 
charged with polishing material. We should, 
if possible, run the lap at high speed in a 
small drill press, being careful to keep the 
spindle moving vertically to avoid making 
rings. 





(879) F. S., Indianapolis, Ind., writes : 
Please give rule for finding the number of 
flues which can be placed in a circular boiler 
head, a rule that will apply to all sizes of 
flues and distances between them. A.—The 
graphical method is the best one for the 
solution of problems of this kind. Ona sheet 
of paper draw the center lines of the tubes, 
and on these center lines lay a sheet of 
tracing paper with the circumference of the 
boiler head drawn uponit. In this way you 
can determine at once the number of flues 
which can be placed in the head. 


(880) F. B., Louisville, Ky., writes: 
Please give me an idea of how horseshoes 
can be melted and cast in the same manner 
as cast-iron. d.—Probably the best way 
to melt them is directly behind a heat of 
cast-iron. As soon as a charge of cast-iron 
begins to settle away from the charging 
door put on a quantity of coke suitable for 
the charge of horseshoes to be melted, and 
keep the cupola full until the last charge 
has been putin. We have some doubt as to 
the success of making castings from this 
material, we believe that better results will 
be obtained by mixing with cast-iron. It is 
said that as high as 38 per cent. in mixture 
with cast-iron melted in a cupola has been 
used. Considerable experience is required 
in the union of wrought-iron and cast- 
iron, and the exact mode of procedure 
can, in our opinion, be acquired only by 
experimenting. 


(381) J. H. B., Syracuse, N. Y., writes : 
We are desirous of obtaining some informa- 
tion of the methods employed for coloring 
highly finished parts of gun mechanism 
after being hardened—the process must not 
soften the parts. A.—A variety of colors on 
iron and steel, by means of the following 
mixture, can be obtained, the colors altering 
with the time of immersion. Lead acetate, 
50 grains ; sodium thiosulphate, 50 grains ; 
water, 5 fluid ounces. The solution must be 
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used hot. The colors obtained will be: 1, 
light brown color ; 2, darker brown color ; 
3, purple and blue mixed; 4, purple and 
blue, paler tone ; 5, beautiful uniform light 
blue color; 6, steel gray ; 7, black color, 
after half an hour’s immersion. For pro- 
ducing a uniform color all over, the article 
must be completely immersed, so as to be 
equally heated. We should advise you to 
experiment with this solution before using 
it to any great extent. 


(382) J. P. S., New Orleans, La., Writes : 
Kindly inform me of a good practical book 
treating on electricity, from which a me 
chanic of ordinary intelligence can get some 
practical information relating to dynamos 
and motors ; how to wire motors ready to 
run ; difference between motors and dyna- 
mos; explanation of switches; resistance ; 
difference between incandescent and arc 
lamps, and how to hang electric bells. A.— 
You will need several books for obtaining 
the information asked for. The information 
obtained from the so-called practical books, 
however valuable this may be in everyday 
practice, will not be as satisfactory as when 
a person has some theoretical knowledge of 
the subject. If you have no knowledge of 
the elementary principles, we should advise 
you to study 8. P. Thompson's ‘‘ Elementary 
Lessons in Electricity and Magnetism.” 
After this, take up ‘‘ Alternating Electric 
Currents,” by E. J. Houston and A. E. Ken 
nely ; and after these books have been read, 
you can make excellent use of ‘‘ Practical 
Management of Dynamos and Motors,” by 
F. B. Crocker and $8.8 Wheeler. All these 
are excellent books and will amply repay 
you for time spent in their perusal. 


(383) K. & C,, Lebanon, Ind., writes: I 
have in mind two boilers furnishing steam 
for two compound condensing engines. 
One quart of a cheap, well-known cylinder 
oil goes through each engine in 12 hours, 
and the water and oil from the condenser is 
pumped back into the boilers. All the 
rivets, joints and flue ends in the boiler leak 
considerable at times. I claim that all these 
leaks are caused by the quantity of oil 
returned to the boiler. Please state what, 
in your opinion, is the cause of the trouble. 
A.—To return oil into the boilers is very 
bad practice, and can be avoided by the use 
of separator placed between the engine and 
boiler. Oil in boilers will sometimes cause 
pitting ; but it is doubtful if the oil is the 
whole cause of the leakage. The acids in 
the water and the quality of the iron may 
also be the cause of the trouble. The water 
in some localities, whilst but slightly acting 
upon the body of the plates, attacks the 
rivet heads or edges of the plate and angle 
irons. Sometimes it happens that it is 
mainly the transverse seam rivet heads and 
plate edges thut are attacked, and sometimes 
the longitudinal seams. The cause of the 
leakage cannot be located without a thorough 
examination of the boiler and the water. 


(884) E. E. P., ——, Ohio, asks: Can a 
locomotive of the most powerful construc 
tion and worked to its utmost capacity raise 
its own weight at the rate of 20,000 feet per 
hour? A.—No. 2. Please give the tensile 
strength of the rawhide used experimentally 
for a cannon. A.—We do not know what 
quality of rawhide was used for this pur 
pose, and therefore cannot answer your 
question. 8. Can the best kind of steel 
withstand a tensile stress of 275,000 pounds 
per square inch? A.—No. 4. Which is 
the stronger, steel or wood, according to 
weight? A.—This is a very indefinite 
question ; there are many different kinds of 
timber, and also various grades of steel. 
Comparison between the strength of steel 
and timber, according to weight, can be made 
which will show that the steel is the strong 
est, and others will show the opposite. 5. 
I have read that a good horse can develop 
for a few minutes several horse-power; is 
this true? A.—A horse of the average 
weight and condition should do a day's 
work at the rate of about two-thirds of a 
horse-power unit, or 22,000 to 25,000 foot- 
pounds per minute for the day. A power 
ful horse may give a full horse-power, and 
any animal may do for a short time vastly 
more than its average rate of work. 6. 
Cannot an engine of good construction de 
velop for a short time several times its rated 
power? A.—Yes, and in the same time fly 
intoa scrap heap, too. Your other questions 
are out of our line. 


(885) Crank Pin, Annotto Bay, Jamaica, 
writes: I am in charge of a set of com- 
pound marine engines fitted with Marshall's 
patent valve gear, which has one eccentric 
only for each engine. I inclose you a set of 
indicator cards taken in her usual running 
trim. There is no method of expansion ex- 
cept linking up, which affects both engines. 
When driven up to their full power, the 
indicated horse-power of both engines is 
more even, but this occurs very rarely. I 
would be pleased if you will inform me how 
I can, by altering the valves, improve this, 
get more power out of the low-pressure 
cylinder, and do away with this excessive 
throttling, as the speed of the engine has 
actually to be regulated by the throttle 
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valve. Any alteration which means ex- 
pense will not, lam afraid, be approved of, 
but any improvement on the present condi 
tion of things will mean a reduction in the 


coal consumption. A.—The cards you have 
sent us are, on the whole, very good ones, 
with the exception of the throttling This 


we believe, is not due to any defects in the 
valves, but is due to a slow movement of 
the valves. We therefore do not see how 
any alteration of the valves will give. better 
results. A remodeling of the whole valve 
gear may give more satisfactory results, but 
this will be too expensive. 2° Please give 
the title of a book on valve design and con 
struction, one which mentions this gear. 
A.—‘*Manual of Marine Engineering,” by 
A. E. Seaton, treats on this subject. This, 
we believe, will be a very good book for 
you to have at hand. You will also find 
this valve gear illustrated and explained in 
** Valve Gears for Steam Engines,” by C. H. 
Peabody. . 


(886) S. T., — -, writes: Kindly in 
form us of the process used for causing 
melted cast-iron to adhere to steel when the 
former is poured on or around the steel. A. 

-In the process of burning on to, or attach 
ing cast iron to steel, it is necessary that the 
temperature of the two metals be as near 
equal as possible before pouring, so as to 
avoid the danger of rupture from internal 
strains. Therefore the steel should be heated 
to a temperature as high as possible, and set 
in a suitably prepared dry mold which 
should be instantly closed, and the hot iron 
dropped from a considerable bight directly 
upon it by runners sufficient to cover the 
piece and effect a junction quickly ; other 
wise the process is rendered inoperative by 
the metal simply running over it and out at 
the escape ata gradually decreasing temper 
ature. <A superior union is always elfected 
when the body of cast-iron is large, because 
then the steel is under the influence of the 
fluid metal for a greaterspace of time. The 
outlet in the mold should be lower than the 
inlet gate so as to create a current, upon 
which mainly depends the success of the 
operation. The gates can often be formed 
and the mold so placed as to have the hot 
cast-iron flow over the exposed surface to 
the outlet. In some cases there may be a 
necessity for more than one outlet as well as 
inlet. The point to be aimed at is to have a 
dead fall upon all possible exposed parts and 
an outlet from the same if practicable. Dry 
sand or loam mold generally give the best 
results as the dropping and washing of 
much running iron will often cause a green 
sand mold to produce a rough-skinned job 
and cause dirt in the mold, which, of course, 
is injurious to the work.  Cast-iron for 
burning purposes should be very soft, and 
the temperature of the melted iron as high 
as possible. The reason for giving soft iron 
the preference is simply because the soft iron 
does not chill as quickly as hard iron and 
will retain its fluidity longer, and form a 
stronger union. When the pouring is nearly 
completed the outlet should be quickly 
stopped; after this the pouring should be 
quickened until the mold is filled. For a 
successful job, good judgment and experi- 
ence is required, as the exact operations 
suitable for one job will seldom do for an- 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
ine. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 

















Gear Wheels, Gear Cutting. Grant; see page S852. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis 
Patent Solicitor. J. G D. Mack, Madison, Wis 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt.3s Cortlandt St., N.Y. 


Engrs. should investigate the Korting Condenser. 
Obtain Catalog from A. Aller, 1.9 Liberty St., N. Y. 


Marine Iron Works, Chicag>, builders of steam 
yachts and marine machinery ; catalogs free 


Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J. 


Just issued—Catalog No. 8. Mailed Free, Clayton 
Air Compressor Works, 28 Cortlandtt., New York. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Too! Co., Buffalo, N.Y 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


Key Seaters for any length of hub or width of 
keyway. New, bandy machines. Mitts & Merrill, 
913 Tilden street, Saginaw, Mich 


Thin emery wheels, for cutting slots, ete., aspe 
cialty. Toe Tanite Co., Stroudsburg. Pa.; 161 Wash 
ington street, New York; 139 East Pearl street 
Cincinnati, Ohio. 


* Practical Drawing,” by J. G. A. Meyer; used by 
engineering schools in lieu of text-book; the set of 
92 papers sent toany address in the Umited States 
for $5, American MAcutnist, 203 Broadway, 


849 
Calculating the Horse-Power of Boilers. 
By W. H. WAKEMAN. 


There are two standards by which we 
may calculate the horse-power of our boil 
ers, Which are as follows Ist. The evapo 
ration of 34.5 pounds of water per hour 
when the feed water is supplied at a tem 
perature of 212 degrees, and the pressure is 
at zero by the gage. 2d. The evaporation 
of 30 pounds of water per hour when the 
temperature of the feed water is at 100 
degrees, and the pressure is 70 pounds by 
the gage. Let us compare these two stand- 
ards and note the difference, if there is any. 

In order to evaporate one pound of water 
at 212 degrees into steam at atmospheric 
pressure at sea level, we must put 966 units 
of heat into it, and to evaporate 34.5 pounds 
the amount will be 34.5 x 966 = 33,327 
units. In order to evaporate one pound of 
water when the temperature of the feed 
water is 100 degrees into steam at 70 pounds 
gage pressure, we must put 1,109 units of 
heat into it, and if we wish to evaporate 30 
pounds the amount will be 80 « 1,109 = 
$3,270 units. A comparison of the two 
amounts shows that the difference is not 
worth considering in such a case as this, 
therefore we may use either standard, select 
ing the one which suits us best. 
the latter. 


1 prefer 


Now suppose that we want a 100 horse 
power boiler. Then we must build one that 
will evaporate 80 x 100 = 8,000 pounds of 
water per hour from 100 degrees into steam 
If we caleu- 
late that 2 pounds of water will be evapo- 


at 70 pounds gage pressure, 
rated for each square foot of heating surface 
under the above conditions, then 38,000 + 
2 = 1,500 square feet of heating surface 
required, But we do not wish to use our 
boiler under these conditions, for we intend 
to supply the feed water at 210 degrees, and 
mean to carry 100 pounds pressure. The 
sensible heat of steam at 100 pounds gage 
pressure is 338 degrees, and the latent heat 
is 876 degrees, therefore, in order to evapo 
rate one pound of water under these con 
ditions, we must put 338 + 876 — 210 = 
1,004 units of heat into it. We must now 
find out how many pounds of water we 
shall have to evaporate, where each pound 
evaporated requires 1,004 degrees, in order 
to equal the evaporation of 380 pounds 
where each pound requires 1,109 degrees. 
It is an example in proportion, for 1,004 ; 
1.109 :: 80 : 83.13. 
shall have to evaporate a trifle over 838 


By this we see that we 


pounds per hour under these conditions. 
This will require no more heating surface 
than before, for although we have to evapo 
rate 3 pounds more of water per hour, the 
total heat for 70 and 100 pounds pressure is 
nearly the same, and the feed water is 110 
degrees warmer. Suppose that we have 
five of these boilers, and want to know how 
much power we can develop with them ina 
triple-expansion engine which requires 12 
pounds of steam per horse-power per hour. 
It has become an example in proportion as 
before, for 12 : 80 :: 500 :1,250. Therefore 
we can develop 1,250 horse-power in this 
engine with 500 horse-power of boilers. 
Again, let us suppose that we have one 
of these 100 horse-power boilers with 1,500 
square feet of heating surface, and wish to 
use an engine that requires 50 pounds of 
In this 
case the proportion is as follows, for 50 : 


steam per horse-power per hour. 


30 :: 100 : 60, showing that we can develop 
but 60 horse-power in this engine with one 
of these 100 horse-power boilers. 

If we have a building to heat that re- 
quires 5,000 square feet of direct radiating 
surface to keep the temperature up to 70 
degrees with 5 pounds pressure of steam, 
the feed water to be supplied at 210 degrees, 
and want to design a boiler for it, we must 
first ascertain how much water it will be 
necessary to evaporate. The temperature 
of steam at 5 pounds gage pressure is 228 
degrees, and 228 70 = 158 degrees differ- 
ence of temperature between the steam and 
the room or building to be heated. There 
are 5,000 square feet of radiating surface, 
and 158 x 5,000 = 790,000. This is to be 


SH5O 


divided by 
tained that 


(206 





120. because it has been ascer 
of a pound of steam will be 
condensed per hour per square foot of radi 
for each devree difference of 


10) 


ating surface 


temperature, 790,000 1,881 pounds 


of water per hour To evaporate one pound 
of water unde r these « onditions calls for Y82 
the 


adopted for these calculations and compari 


units of heat, while with standard 


sons, it requires 1,109 units, therefore when 
we want to ascertain how much boiler power 
have 


to provide we another example in 


1,109 30 : 33.8, or 


proportion, for 982 
nearly 34 pounds of water must be evapo 
rated under these conditions to make one 
We have already found that 
we must have 1,881 pounds of water evapo 


rated 


horse-power. 


per hour, and as 34 pounds under 
these conditions constitute a horse-power, 
1,881 + 34 = 55 


needed. 


horse-power of boiler 
Calculating on an evaporation of 
2 pounds of water per hour per square foot 
of heating surface, and 80 pounds of water 
from 100 degrees into steam at 70 pounds 
pressure as one horse-power, we have 30 + 
2 = 15 square feet of heating surface for 
one horse-power. 55 & 15 825 square 
feet of heating surface needed. 

The foregoing is intended to demonstrate 
the fact that the horse-power of a boiler is a 
certain well-defined quantity, and also that 
the horse-power of a boiler has no connection 
with the horse-power of an engine, neither 
does it make the slightest difference in the 
rating of a boiler to state for what purpose 
the steam is to be used, as that remains the 
same whether we the run a 
triple-expansion engine, or for the purpose 


use steam to 
of boiling swill for pigs. 

—- 
Heavy, Car-Timber Tenoning Machine. 





The illustration is of a machine recently 
brought out by The Egan Co., of Cincinnati, 
Ohio, which is designed for cutting single or 
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driving the pinions are large in diameter 


and so arranged that the table returns at 
about twice the speed at which it goes for 
ward to the cut. The movement of the 


table is controlled by a lever, and the press 
ure applied governs its travel according to 
The 
support is adjustable for long or short stock, 


the width of tenon to be cut. center 


gage rods being furnished to regulate the 
length of the tenon, and suitable devices for 
holding the stock in position while being 
cut. The mandrels are of steel, of large di- 
ameter, run in long self-oiling boxes, with 
the 


belt tightener is provided for giving the cut- 


pulleys placed between them, and a 


ter heads ample power when making a 
heavy cut. 

Timbers up to 14 inches square can be 
worked on the machine, which, when fitted 
with double heads, will cut tenons up to 12 
long, 


inches or with single heads up to 6 


inches, and, when fitted with the upright 
spindle, double tenons up to 4 inches. 

Suitable locking devices are arranged for 
keeping the slides which carry the mandrels 
from working out of line, and a separate 
slide, with an extra plate, is provided for 
adjusting the upper mandrel laterally. 

The upright mandrel, for cutting double 
tenons, runs in self-oiling boxes of ample 
size and length, and is so constructed that 
the head can be taken off when it is desired 
The 
made with or without this upright mandrel. 


to cut single tenons. machines are 
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Arrangement for Driving Lathes. 

On this page we give an illustration of a 
method of arranging the power transmission 
for lathes in a machine shop proposed by 
The Crafts Machine and Tool Company, 
Buffalo, N. Y. 

The upper shaft in the engraving is a line 


shaft, which is supported in bearings above 
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lines: no horizontal overhead belts inter 
fering with it. 
On the line shaft, over each tool, a group 


of pulleys is placed with a corresponding 
Each pair of these 
pulleys is provided with an endless belt, 


that 


group below, as shown. 


made long enough so when allowed 


to hang loosely it willclear the lower pulley, 
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and each fitted with an independent tight 
ener, sO that any belt can be thrown into 
action. 
upon bars that are moved by the levers seen 


The tightener pulleys are supported 


extending below, and a pawl to each bar 
holds it in any required position for the 
The 
nected to a lifter that disengages any pawl 
that may be in action, and the correspond 


desired belt tension. cord A is con- 
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As shown, the lathes are arranged for a 


greater range of or for intermediate speeds 


but when new lathes are put in it is th 
intention to have but one pulley in place of 
the usual cone pulley on the spindle, and 


make changes of speed by the special attach 
ment shown 


— 
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sideration the report of the 
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Board recommends 


Secretary 
soard of 
Bureau Chiefs, on 


for building six lraught gunboats. 


The 
twin-screw boats to the Detroit Dry Dock 
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double tenons on large timbers, such as are 
used by car or bridge builders. The frame 
of the machine consists of a heavy hollow 
column and base, to which is bolted, on 
planed surfaces, the extension which sup- 
ports the table, moving on planed ways and 
given its movement by a rack and pinion at 
each end, thus causing it to move parallel, 
and relieving the ways on which jt moves of 
auy undue friction. The friction cones 


a i 








CAR-TIMBER TENONING MACHINE. 


others that support the countershaft in the 
same hangers. The upper shaft can, of 
course, be as long as desired, and the lathes 
can be arranged in a row under it as close 
together as desired, or as circumstances will 
permit. These lines of lathes can then be 


placed as close together as desired, as shown 
by the end view at the right, and may be 
turned face to face, so that a single over- 
head rail carrying a hoist will serve two 


ing belt is released. Where the ceilings are 


low the line shaft can as well be in the 
lower boxes, and the countershaft above, 
and where it is desired to reverse the 


motion of the lathes, this is provided for 
by a special arrangement. 

Of course, with other tools, and to some 
extent with lathes also, they need not be 
placed directly under the line shaft, but 
the belt can be led off at an angle if desired. 











Co., and one single-screw boat to the Union 
Iron Works, of San Francisco. The remain- 
ing three are to be 
awarded, one to the Bath Iron Works, of 
Maine, one to Elizabeth, 
N. J., and one to John Dialogue & Son, of 
Camden, N. J., provided they amend their 
plans to comply with the Department’s re- 
quirements 

The objection to the Detroit Dry Dock 


single-screw boats 


Lewis Nixon, of 
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Company, which was first mentioned—an 
ancient treaty, the result of our war with 
England in 1812, which specified that this 
country shall not build war ships on the 
great lakes—was anticipated by that com 
pany, and it is their intention, in the event 
that they secure the contract, to have the 
machinery made in Detroit, from which 
point it will be shipped to Seattle, and at 
the latter place the work of construction 
will be carried on A. F. TENNILLE. 
———— —_ 
Notes on the Fair of the Massachusetts 
Charitable Mechanie Association, 
Boston, 


The above-mentioned fair, which is now 
in its second week, is generally acknowl 
edged by all who have so far seen it, to be 
the finest ever held by the association, and 
does credit both to the management and to 
the exhibitors. The display is so great and 
varied in its character that to attempt to 
particularize it would require more space 
than can be devoted to it, and as the readers 
of the AMerRIcCAN MACHINIST are naturally 
more interested in matters which relate 
more particularly to machinery and tools, I 
have taken note of the exhibits of this 
class, with one or two other matters which 
I think will also interestthem. For the gen 
eral description of the fair I recommend 
them to the newspapers, and would also 
advise those who can pay a personal visit to 
it to do so by all means, as they will be 
more than repaid for the expense in the 
information to be obtained in their own 
particular lines, to say nothing of the oppor 
tunity afforded of examining and comparing 
similar machines of different makes. 

Entering Exhibition Hall from the main 
entrance of the building, the first exhibit to 
attract the attention of the mechanic is the 
very fine display made by the Walworth 
Mfg. Co., of Boston; they have erected,a 
stand just to the right of the big electric 
fountain, coisisting of a raised platform 
with a handsome glass showcase of large 
dimensions standing in the center, wherein 
is displayed an attractive collection of some 
of their products. One of the chief special 
ties of theirs is valves, of which they show 
a large number, varying in size from the 
small brass valve of 4 inch up to the large 
22-inch Walworth high-pressure tongue and 
grooved-flanged valve, the last-named being 
their latest production in this line. Another 
specialty of theirs, of which they show 
specimens, is an improved system of pipe 
bending, by means of which they can bend 
pipes from 4 inch up to 20 inches diameter 
to any curve or right angle. Until within 
the past year this work has not been done in 
New England, which fact kept down the 
use of such pipes in that section on account 
of expense. The Walworth Co., through 
fitting themselves out for this class of work, 
have created a large demand for bent pipes, 
which are so generally superseding elbows 
in the piping of the best steam plants. The 
Hall tapping machine is also shown, which 
is used for tapping gas or water mains under 
pressure, and which is a most effective and 
well-constructed piece of work. The Hall 
cast-iron pipe cutter here shown is another 
tool well worthy of inspection ; it will cut 
pipe of heavy cast-iron all the way from 4 
inches to 24 inches diameter, and with a 
minimum of waste through bad breakages 
so common with the old style of cutting 
pipe of this size. They exhibit also the 
‘*Walworth Automatic Link Sprinkler,” of 
which they show several styles and sizes ; 
this sprinkler is too well known to require 
much of a description ; it is in use all over 
the country, and never fails in its duty when 
occasion requires it toact. The exhibit in 
cludes nothing not made by the company 
named, but, of cours?, does not include 
nearly all their lines of manufacture. They 
are represented at the exhibit by Mr. Geo. E. 
Pickering. 

Another fine display is that of A. J. 
Wilkinson & Co., of Boston. Their stand 
covers a large space, which is inclosed on 
all sides, and inside of which inclosure they 
are showing a pumber of machines in mo- 
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tion, besides a number of glass cases, con 
taining all varieties of finished hardware, 
which will be changed from time to time 
during the fair; they also show a large 
assortment of machinists’ and jewelers’ sup 
plies, electrical apparatus, etc. They ar 
showing two new machines, both in opera 
tion ; one of these is a nut-tapping machine 
of ingenious construction : it can be fed by 
a boy, by hand, and is able to tap about 150 
per minute ; the other is an automatic screw 
machine, which performs four operations at 
once, from feeding the stock to cutting off 
the finished screw. It will make from 
round stock up to $ inch, and square stock 
up to § inch; they have a variety of other 
interesting matter to see, which, however, 


is not directly in our way, so I leave this 


The Boston Gear Works have a repre 
sentative exhibit of their various styles of 
gears Which is very interesting; they show 
wheels from the smallest brass gear up to a 
30-inch iron gear; they have their stand on 
the same floor as the two previous mentioned 


concerns, 


The Hendey Machine Co., of Torrington, 
Conn., have, as might be expected, a very 
attractive exhibit of their well-known ma 
chines, which is located in the basement of 
the Grand Hall; the ‘* Hendey-Norton” 
lathes, of which they have five in operation, 
ranging from 12 to 20 inches. They are 
naturally attracting a good deal of atten 
tion, and when a visitor who understands 
such things sees them, he usually grows 
enthusiastic about them, and doubtless feels 
like ordering one right off. That at least 
was the experience of a gentleman from 
Canada, who was looking at them the other 
day, and | believe he will have it yet, 
though he has a stumbling block in the 
shape of the Canadian Tariff to first get 
over. The rest of the Hendey exhibit com 
prises three pillar shapers, 15 to 25 inches, 
and two planers, one 10-10-24", the other 
16-16 -48 


The Lodge & Davis Machine Tool Co., 
of Cincinnati, Obio, through their agents, 
Chandler & Farqubar, of Boston, are show 
ing an excellent assortment of their manu 
factures ; they are located in the basement 
of the Grand Hall, as are all other exhibits 
comprising heavy machinery ; the machines 
are not, at this writing, in operation, but 
will be soin a day or two. They are show 
ing one of their latest style lathes, 20 inches 
by 8 feet, and they have also a lathe 
16-8 feet, and a tool-room lathe 16 —6 feet. 
A 15-inch Fox Monitor lathe is also shown ; 
in drills they are showing a 36 inch combina 
tion radial and upright drill, a 28-inch au 
tomatic stop drill, a 25-inch drill, two 
Barnes drills, one a 20-inch and the other a 
21-inch back gear and power feed. They 
have also a No. 8 universal milling machine, 
a 16-inch shaper, a 24-inch planer, and a 
14-inch bolt machine. 


The Norton Emery Wheel Co. are making 
a fine exhibit in conjunction with Chandler 
& Farquhar, their Boston agents ; amongst 
their exhibits is the Walker universal cutter 
and tool grinder, which is well known to 
readers of the MACHINIST ; this machine can 
be seen in operation. They have also in 
operation an improved floor grinder; a 
peculiar feature of this machine is in having 
dressers attached for truing up the wheels, 
which is a very good point. One of this 
concern’s No. 5 grinders is also to be seen 
in operation, and this they have placed in 
position and keep running for the accommo 
dation of other exhibitors who may require 
the services of such a tool. They are also 
showing a large assortment of oil stones and 
slip stones in all shapes and sizes for 
sharpening every kind of tool. One other 
interesting feature of their exhibit is a 
collection of specimens of the emery used in 
the manufacture of the wheels, and here can 
be seen the different processes of manu 
facture, from the ore to the finished wheel. 
The exhibit of this firm should not be 
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missed by the visitor who is interested in 


such matters 


Another exhibit located in the basement 
of the Grand Hall will particularly attract 
the notice of all machinists and other inter 
ested parties likely to visit the fair. This is 
an entirely new style lathe called the 

Childs’ Automatic Rapid Lathe,” built by 
the Blanchard Machine Co., of Boston It 
is attracting a vast amount of attention, and 


i 


has pleased everyone who has examined 
While not being quite so handsome a ma 
chine as a variety of other makes it pos 
sesses features of its own which at once 
commend it to all who know what a lathe 
is; it has many admirable qualities of which 
we may be able to give an account later 

The American Tool and Machine Co., of 
Hyde Park, Mass., have a pretty good ex 
hibit of several of their specialties compris 
ing sugar machinery, a patent spring needle 
circular Knitting machine, pulleys, hangers 
and shafting and a patent belt tightener 
this latter seems an excellent device and can 
be seen in operation attached to the driving 
power of the engines belonging to the asso 
ciation. 


The Deane Steam Pump Co., of Holyok« 
Mass., have a representative exhibit of the 
various styles of these well-Known pumps, 
and they show different sizes from one of a 
capacity of four gallons per minute to their 
large pump of a 1,400-gallon per minute ca 
pacity. They also show one of their patent 
artesian engines, which is well worth in 


spection 


The Niles Tool Works Co., of Hamilton, 
Ohio, have an exhibit of two of their ma 
chines, one a 87-inch boring-mill, and the 
other their new vertical milling machine, 
which was described and iflustrated in the 
AMERICAN Macuinist of August 29th last, 
and which will hardly require further de 
description. The driving power for this 
last-mentioned machine is applied by means 
of a 25 horse-power regular street-car motor 
made by the General Electric Co., the motor 
being connected directly to the countershaft 


The Gisholt Machine Co, of Madison, 
Wis., have two machines on view, of 
which one is their standard 24-inch swing 
turret lathe. The other machine shown by 
them is their universal tool grinder, which 
has been the subject of an illustrated article 


in these columns, and is well known. 


Westinghouse, Church, Kerr & Co , engi 
neers, of New York, have a fine specimen of 
a large engine which is being utilized to 
furnish the steam power for the whole of 
the exhibition ; it is a 260 horse-power com 
pound engine with cylinders 16°-27", and 
a stroke of 16 inches. 


Kelloy & Witherbee, of Boston, have two 
large engines running, one a ‘** Woodbury ” 
of 100 horse-power, the other a ‘* Philadel- 
phia Corliss” of 150 horse-power; they also 
show a Marsh steam pump with a capacity 
of 800 gallons per minute, which is made by 
the Battle Creek Pump Co ; this pump sup- 
plies the large fountain in Exhibition Hail, 

The Morse Engine Co., of Boston, are 
showing a 75 horse-power Morse rotary en 
gine which is running a Fort Wayne dyna 
mo of 200 amperes, or 400 lights, and are 
supplying a portion of the electric lights 
used in the building. 


Holt, Shattuck & Co., of Boston, manu 
facturers of engines, boilers, pulleys, wood 
working machinery, etc., are showing sev 
eral of their smaller-sized engines, one,a3 
horse-power high-speed, combined, vertical, 
automatic engine and boiler, which they call 
the *‘ Climax ;” this combination they make 
up to 16 horse-power. They show also a 
12 horse-power high-speed, horizontal, auto 
matic engine, also called the Climax, a 2 


horse-power vertical yacht engine, two band 
saws and two circular saws. Another por- 
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tion of their display and one well worth sec 

ing isa series of the L. & D. wood pulleys, 
which are of a different construction to the 
old-style split pulley, and are considered to be 


very much superior 


S. L. Holt & Co., of Boston, have an ex 
hibit of engines comprising the following 
A 30 horse-power portable engine and boiler 
built by the Steam Engineering Co., of 
Watertown, N. \ 


matic engine, and a 60 horse-power of the 


a 70 horse-power auto 


same style - they have also a small 6 horse 
power return flue portable engine. All the 


above are single cylinder 


The H. N. Bates Machine Co., of Boston, 
have a very fine exhibit of engines built by 
the Erie City Iron Works, Erie City, Pa. 


comprising a high-speed automatic cut-off 


’ 


engine, which is especially designed for 
electric light and power plants; a‘ Tangye” 
bed automatic cut-off engine, designed for 
mills and electric light and power plants 
where medium speed with close regulation 
and economy of steam are required, and a 
class ‘'C. CC.” automatic cut-off engine for 
electric light and power stations in mills, 
ete., where the service is constant ; a class 

1)” engine, a portable engine and boiler, a 
class ‘* 1D” engine and portable boiler, and 
an under-mounted portable engine; in addi- 
tion to the foregoing they are showing a fine 
200 horse-power Corliss type engine, also a 
complete line of portable boilers, hangers, 
j ulleys and shafting 


The John A W hite Co . of Dover, N. H 


have a very complete exhibit of woodwork- 


ing machines, built by themselves, amongst 
Which the following may be seen in opera 
tion, a re-sawing machine capable of re- 
splitting stock 24 inches wide and 10 inches 
thick, the maximum rate of feed being 40 
feet a minute ; a Dover planer with 26-inch 
knife, and a bed drop of 10 inches ; a 16-inch 
lathe using the Gordon variable speed 
pulley, a 36-inch band saw, a Gordon No, 2 
saw bench, a newly improved 16-inch buzz 
planer, and in addition to the foregoing 
there are 12 other machines shown compris- 
ing various other types of woodworking 
machines. 


The Chase Turbine Mfg. Co., of Orange, 
Mass., have a good exhibit of machines used 
in the saw-mill. They show amongst others 
a patent thumb-hole machine for cutting out 
the thumb holes in box lids, a groover for 
grooving lids of lock corner boxes. These two 
machines are perfectly new and have not 
been exhibited before. They also show a 
lath machine and bolter which cuts four 
laths at once, a 24-inch timber planer with 
improved reversible motion for raising or 
lowering the bed, a fan blower, a turbine 
wheel and a shingle-cutting machine. This 
concern are also manufacturers of the bulk- 
head gate hoistings, which can be operated 
by either hand or power, they show a large 
photograph of 12 sets of gate hoistings 
which they furnished for the Pejepscot 
Paper Co., of Pejepscot, Me., and which can 
be operated either all at once or singly. 


The J. M. Marston & Co., of Boston, are 
showing a variety of hand and foot-power 
woodworking machines which are well 
worth an examination ; they make a special 
line of this class of machines. 

The New England Turbine and Fuel Co., 
of Boston, have a striking exhibit of a 15 
horse-power Altham steam turbine engine, 
which is running 100 16 candle-power incan- 
descent lights. The engine is capable of run- 
ning 150 lights, and the exhibitors claim 
that with 100 pounds pressure of dry steam 
they could furnish 300 lights of the same 
power from the same engine. 

Rawson & Morrison, of Cambridgeport, 
Mass., have a very good exhibit of coal- 
hoisting engines and machinery, of which 
they make a specialty. They are showing 
a 30 horse-power high-speed engine and 
boiler, designed especially for coal-hoisting 
work. This has one 74-inch cylinder, 12-inch 
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stroke, 


ton” hoisting engine and 


They also show an improved ‘‘ Bos 
boiler with double 


drum, 15 horse-power, 54-inch cylinder, 10 


inches stroke i ship’s hoisting and trolley 


engine, 15 horse-power, 54-inch cylinder, 10 
inches stroke; a friction drum; a Rawson 
& Morrison automatic steam coal shovel. 


from 1.500 to 6.000 
model of the 


for discharging coal from 


with a capacity of 


pounds, and a working tawson 
& Morrison incline 
vessels. This has a capacity of from 80 to 
120 tons per hour. 


1 a. W 


Preliminary Trial of the “ Indiana.” 


was given 
16th, 
attaining 


The new battleship ‘‘ Indiana” 
trial 


acquitted herself very creditably, 


a preliminary run on the and 


a speed of 15.31 knots. The vessel showed 
to be free 


and very steady. 


herself unusually from vibration 


The engines ran at an average speed of 


128 revolutions, and a maximum of 131, and 
with 1-inch forced draught and steam at 159 
9 200 


than the re 


pounds pressure developed horse- 


power, which was 200 more 


quirement. 

——— _ pao 
Machinery on the Jerome Park Reser- 
voir. 


the construction of the 
Jerome Park Reservoir, New York, 
awarded to Mr. J. B. McDonald, at $5,473 
060. It involves the removal of upwards of 
8,000,000 cubic 
The contractor has, 


The contract for 
was 


yards of rock. 
the letting of the 
work, made a thorough investigation looking 


since 


toa determination of the question whether 
or not machinery for excavation can best be 
run by steam, or from a central compressed 
air plant. The plant system has 
been adopted as the best and cheapest, the 


central 


saving in expense being largely in labor and 
fuel. 





The plant made Ingersoll-Sergeant 
Drill Co., 


volves the use of compound condensing Cor- 


by the 


and adopted by the contractor, in 


liss air compressors, run by high class boilers, 
transmitting and distributing compressed air 
at 80 pounds pressure throughout the work. 

It is contemplated to use a battery of sev 
eral air compressors placed side by side, the 


unit adopted being a duplex compressor 
with steam cylinders 24 inches and 44 inches 
stroke 48 driving two 
piston inlet air cylinders, each 24} inches in 
diameter by 48-inch stroke. The 
air of this machine 


3,000 and 4.000 cubic 


in diameter, inches 
capacity 
between 
This 


is a duplicate of compressor at work at the 


in free being 


feet per minute. 


Anaconda mines in Montana, where very 
economical results have been obtained. 
we 
If you feel within yourself a desire to ex 


in behalf 
country, if 


pand your usefulness of the ma 


chine interest of this you are a 


tell his 
story to advantage and address business men ; 


bright, aggressive man who can 


in short, if you think it possible to earn more 


money, write or call on the Treasurer of the 
AMERICAN MACHINIST and he 


explain a method which might make you a 


will show and 


more useful. man and add largely to your 


income, 


NEW GATALOGS. 


There 


ox Fr 








are three sizes of Standard Catalogs, 9" «* 12”, 
and ile" < 6”. We recommend the 6” «9 
When they must be larger 


should be 


size for machinery catalogs. 
of the other 


adopte d if possible J 


or smaller, one standard sizes 


Athol, Mass., 
illustrating 
by them 


The L. 8S. Starrett Co., 
diminutive little pamphlet 
milling machine cutters made 
x3’’. 


issue a 
forms of 
It is il, 


Benjamin F. Kelley & Sons, 91 Liberty street, New 
York, send us a pamphlet devoted to the illustra- 


tion and description of the Standard feed-water 





CARRIAGE & WAGON MANFRS 


Yo 24 SIZES. oC 





\) BUFFALO, NYos A. 










DUFFALO FORGES 


. AMERICAS BEST. 
9 He WORLDS OTANDARD 








) BUFFALO, NY.u.s.a 


heater, which is declared to be different from all 
others and to possess unique virtues 


catalog illustrating 
wood pulley 
is const:ucted 
and the 
those 


is 33¢’'x6 


Ohio, send us a pamphlet 
ing their machine for wrapping papers and pamph 
lets; it 
pamplets, of from 4 to 75 sheets in thickness 
size, will put any width of wrapper on, 
from 1,800 to 2,500 an hour. 


Union street, 
log of the Decker bicycle. 
showing method of 
ment of be 
will be found interesting to those who ride or have 
todo with the construction of bicycles 
ne". 


a pamphlet illustrating 
bench grinding machines of the 
that is, witha spindle designed to hold 
wheel at each end with the 
same machines are also put upon 
having a base for standing upon the floorif so de 
sired. 


Holt, Shattuck & Co., Boston, Mass., send us a 
and describing the “L. & D.”’ 
Engravings show just how the pulley 
and how it is applied to shafting, 
pamphlet found interesting to 


to do with power transmission. It 


will be 
who have 


of 





The new catalog of the Brown & Sharpe Mfg. Co 
to which we have 
complete list of worm hobs that are on hand at the 
factory, 
hobbing 
fact that 
consulting this list adapt their 
some hub already made, 
anew one, 
to $125 


previously referred, bas in it a 


and are therefore available for use in 
worm gears. Attention is called to the 
machine designers and others may by 
worm gearing to 
and thus save the expense 
which expense may range from $10 








Machine Co , of Dayton, 
illustrating and describ 


The American Wrapping 


is stated that the machine will wrap a 
of any 


and wraps 


We have received from the 
Wore: 


Decker Cycle Co., 25 
»ster, Mass., an illustrated cata 
Details of constraction, 
frame, arrange- 
and the catalog 


joining the 
arings, etc., are given, 


It is 65¢ 


The Standard Machine Co., Lebanon, Pa., send us 
and describing a line of 
standard type, 
an emery 
usual rests, ete. The 
a hollow column 





‘ H. Remington & Co 
shortly erect a large pulp and paper-mill. 
» Marlboro Mill Co., 
will erect 
*, Seiberling and others of 
formed a company to manufacture bicycles. 


at Meriden, Conn., 





. Coffin will shortly build a cotton-mill at 
Woodruff, 8 

The Bryant Paper Co , 
organized with a capital of $125,000. 


of Otsego, Mich., has been 


, of Carthage, N. Y., will 
of Bennetsville, 8. C 
a cotton, rope and twine mill. 


Akron, Obio, have 


Torrington Chain Co, has been organized 
to manufacture bicycle chains 


The Monett (Mo.) Milling Co. has been formed by 
D. B. Kengary and others with a capital of $35,000 

The Warren (R. 1.) Mfg. Co., 
destroyed by fire, 
$1,000,009. 


which was recently 
will shortly be rebuilt at a cost of 














THE DEANE oor HoLyoxe) 


VACUUM PUMPS, 


DRY OR WET SYSTEM. 


THE DEANE STEAM PUMP C0, 


HOLYOKE, 
Send for ‘‘ THE DEANE SPECIALTIES.” 


MASS. 





FINE PULLEY TAPS, HIGHEST QUALITY. 


“Lightning” and ‘‘ Green River” Screw Plates, Taps and Reamers of all kinds, 


Bolt Cutters, Drilling Machines, Punching Presses, etc. 


Send for Catalogue, 











WILEY & RUSSELL MFG. CO., Greenfield, Mass., U. S.A. 











LATHES! PLANERS!! SHAPERS, &c. !!! 


Our tools are all of the latest and most approved 4e- 
signs, while the 
are of the highest order. 
tage to huve our catalogue and special prices be- 
fore placing your order. 


SEBASTIAN LATHE CoO., 


117 and 119 CULVERT ST.. CINCINNATI, OHIO. 


workmanship, material and finish 
You will find it an advan- 














=) STEE 


PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N. Y. 








of remarkable purity 
and strength for 
costly tools and dies. 





NO BETTER MADE ANYWHERE. 





STEEL CASTINGS 


THE JOHNSON COMPANY, 


OF EVERY DESCRIPTION. 


MADE FROM BEST 


OPEN HEARTH STEEL. 


Send for Estimates. 
Johnstown, Pa. 





BLOW YOUR FORCES 


WITH A 


“STURTEVANT BLOWER.” 


SEND FOR CATALOCUES. 
B. FF. STURTEVANT CoO. 


~TICAGO. 


BOSTON. NEW YORK. PHILADELPHIA, 





LONDON. ENG. 








SEND FOR CATALOGUE E 


RATUS 
Coe ee ORING. HEATING. 


»GARDEN CITY FAN CO. 


_, NaANUercTURES EXHAUST 


UT FANS 
BLOWERS, ee. Oy 





BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDGEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 








UP.” 








ron Bi BOILER FEED. SEND FOR CATALOGUE. 


THE MASON REGULATOR C0., 


BOSTON. MASS. U. S. | 














Keady Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear —e. 

1895 Gear k, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mas 

and 125 —_ Tith 8t., 
phe yoy ee Pa., 

and 86 Seneca St., 
Cleveland Ohio. 


GRANT 









S Foot-power 
tar* Screw Cutting 
h Automatic 
Lat es Cross Feed 

\ 9 and 12 inch Swing. 

| New Designs. Novel Features 

Send for Catalo.ue B. 
SENECA FALLS MFG.COMPANY 
687 Water St,, Seneca Falls, N. Y. 





ROPE-DRIVING: 


\ TREATISE ON THE TRANSMISSION OF 
By JOHN J. 
Professor of Mechanical 


12mo CLOTII - 


JOHN WILEY & SONS, 


POWER BY MEANS OF 
FLATHER, Ph. B., 


Engineering, 


FIBROUS ROPES, 
M.M. F., 
Purdue University. 


- s2.00. 


° NEW YORK CITY, 





“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCBEASED SPEEDS. FEWER GRINDINGS. Mo WASTE in redressing. 


SoLe REPRESENTATIVES IN THE UNITED STaTE# 


BB. M. TONES wt CO., 


BOSTON: it & 13 Oliver St., 


NEW YORK: (43 Liberty St. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samoles and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


H.W. JOWNS MANUFACTURING CO. 


87 Maiden Lane, NEW YORK. 
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E. C. Potter and others have 
Potter & Hollis Foundry Co. 
$10,000 capital 


incorporated the 
at Chicago, IIL, with 


The Chicago (Ill.) Pressed Steel Co. has been or 
ganized by James W. Wilson and others with a 
capital of $500,000. 

The Brownville Paper Co., of Carthage, N. Y., 
propose to erect another large pulp and paper-mill 
at a cost of $150,000. 

The Turner Tobacco Granulating Machine Co , of 
Roanoke, Va., has lately been organized by Geo. A. 
Turner and Wm. J. Wright. 

The Continental Cycle Co. was recently formed 
at Chicago, Ill., by W. Irving Osborne and others 
with a capital of $50,000. 

Geo. J. Fritz Foundry and Machine Co., of St 
Louis, Mo., has been organized with a capital of 
$35,000 by M. Fritz and others 

The Prosperity (S. C.) Cotton Mill has been 
formed recently and have elected Y. E. Hawkins 
president, and A. H. Kohn secretary. 


The Phillips Mfg. Co. are organizing a manufact- 


ory at 307-309 West Broadway, N. Y. City. They 
will manufacture the Phillips bicycle. 

Geo. W. Faulk and others have formed the 
Faulk-Craft Lumber Co., at Leaksville, Miss., witha 


capital stock of $40,000 
saw-mill. 

The Texas Briquette and Coal Co., of San An 
tonio, Texas, bas been incorporated with a capital 
stock of $100,000, to manufacture fuel out of ignite. 
L. S. Berg is among the incorporators. 


, and are erecting a large 


The business of the Taylor-Rice Engineering Co., 
of Wilmington, Del., will be removed about the 
first of November to Gloucester City, N. J., having 
absorbed the boat building of Clay & Torbensen. 


The estate of C. W. Le Count, 
Conn., has been settled, and the 
Mr. Wm. G. Le Count, a son of the late C. W. 


South Norwalk, 
business sold to 
Le 





Count, and it will be continued by him at the old 
address, and we believe on the same general lines 


The Arthur Co., formerly of Jobn street, 
moved their works to 188-190 Front 
York. 
works and have increased their facilities in pattern 
making, blacksmith work, machine work, 
work, milling, gear cutting, brass work, etc 


have re 
New 
They have made many improvements in their 


street, 


lathe 


Messrs Goeppen & Brown, 
withthe Ahrens & Ott Mfg. Co.,of Louisville, 
will engage in the manufacture of plumbers’ sup 
plies and brass specialties in the same city under 
the firm style of the Enterprise Brass Works. They 
are now getting their buildings in shape and have 
ordered their complete outfit of tools from The 
Lodge & Davis Machine Tool Co., of Cincinnati, 
Ohio. They expect to be ready far operation with- 
in the course of 30 days. 


formerly connected 
Ky... 


Messrs. F. J. Werneth & Co., 806 
nue, Baltimore, Md., are making 
assist in learning to ride the 
two small wheels, 


Druid Hill ave 
an attachment to 
bicycle. 
of which is placed either 
side of the rear wheel, and small wheels 
can adjusted vertically to be 
near the floor or at some distance from it, 
are designed to prevent the wheel from falling 
over. It is claimed that they give ginner in 

creased confidence, and that they should be used in 
all cycling schools especially 


It consists of 
one 
these 
be so 


as quite 


and they 


a bes 


Grant Sipp recently bought f.om G. E. Wright, 
Newark, N. J., all tools and machinery for the 
manufacture of small stationary marine en 
gines and boilers, and located this business in Mill 
Paterson, N. J. The sbop is well equipped 
for the manufacture of small engines of all kinds 
with cylinders 1 inch diameter and upward, and 
for furnishing half-finished sets of engine castings :; 
also for making suitable boilers for these small en 
gines, and special tools and jigs tor manufact 
urers 


and 


street, 





DON’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
wiCHOLSON 








30900 
VARIETIES FILES 
.| & INCREMENT CUT FILES. 
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BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres, and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 


Engineers, Architects and 
Builders of 


~~“ os. 


eet 
a ed, ZN SQ 





tree 


BURR K. FIELD, V leo President, 
GEO. H. SAGE, Secretary 


m4 


‘sSulpling 
pue soSpig joe3s pue uoll 


The above illustration is taken direct from a photograph. and shows the construction of an Iron Trus- 


Roof designed and built by us for TheC W. Hunt Co., 


at West New Brighton. Staten Isl.nd 


New York. The building is 42 feet in width by 202 feet in length, and is used by the C.W. 


Hunt Co. as a Machine Shop. 


The side walls are of brick and the roof trusses of iron, 


with iron purlins covered with slate, sothat no wood work is used about the 
construction of the building in any way. shape or manner. thus eliminat- 


ing entirely the danger from fire. 


This is one of the best designed and 


equipped Machine Shops of its size in the United States. 


SEND FOR OUR ILLUSTRATED CATALOGUE, 





WasHIneTon, D. ¢ Oct. 12, 1895 The Corbett | the price varies from 114c. to 115¢c., according to 





Milland Machine Co., a corporation incorporated quailty Only a moderate business has been trans 
| acted 
under the laws of West Virginio, manufacturers of 
as ; | Lead—T market is active and transactions at 
machinery and engines, doing business at 487 Mis SG. are reported, and in some instances sales 
sourl avenue, northwest, made an assignment Ox | were made at 3.37MWe. to 3.40 
tober 12th to Bates Warren The assets are est Spelter—The market remains dull and weak 
mated at $14,676.95 and the liabilities amount to A New York delivery 4.20c. is quoted for good 
» nom | estern brands 
$17,585.20. Decline in trade and inability to collect : : 
a | The market is firm and active, with transactions 
ioney due are given as a reason for the failure; 81 | at 14.60c, for deliveries up to December. 
creditors are named in the schedule of liabilitic 8, ol | 
which the following are the principal « Nor 


' 


rish Foundry and Machine Co., $6,247.20, h« ling | POWER OR HAND PLANER 
five notes to the amount of $4,998.26 as part st ] 


curity; Maish & Gorton Mfg. Co., Warsaw, Ind FOR MODEL MAEZERS, EXPERIMENTAL WORE, &c. 
pao er ee 70 Poet Benn, Ind..] gas all the Improved Peatures Usually Found on High Grade 
$612.40; J. C. Rhoads & Son. ilmington, Del., >) 

$947.69; Main Belt Co.. Philadelphia. Pa., $406.95 Planers, and is Capable of Doing the Best and Finest Work. 

N. J. Car Spring and Rubber Co., Jersey Citv. N.J. > 

$456 95: J. HW. Ernst & Co., New York. N. Y.. $687, g 

and Struthers, Wells & Co., Warren. Pa., 2847.33 





Machinists’ Supplies and Lron. 





New York, October 19, 1895. 
Iron—American Pig—We quote standard North 
ern brands, $14 to $14.50 for No. 1; $18 to $13.50 
for No. 2: $12.75 to $13.25 for No. 2 Plam, and 
$12.50 to $18 for Gray Forge. Southern brands, 
$14 for No. 1; $13.50 to $13.75 for No. 2; $13 to 
$13.50 for No. 3; $13.50 to $14 for No. 1 soft: $13 
to $13.50 for No. 2 soft; and $12.50 to $12.75 for 
Foundry No. 4 
Antimony—The 
quoted at Sc. tos 
ese at 67¢c 


Lard OiL- 


003g U0 Su) YuseE mM 


“O93 2 NOSNINIIA ‘ff *V 


AB G3UNLIVANNVA 


market is quiet. Cookson’s is 
gc.; Hallett’s at 7i¢c., and Japan 


Prime City is quoted at d0c 

Copper—There is not much change 
ket. Lake Copper is quoted at Ize.. which buyers 
are not willing to give A sale at 11.85¢., prompt 
delivery, is reported, Casting Copper is irregular 


T'S VISE AND DRILL No. 2. 


to dle 


in the mar 








*ssew ‘u03s0g 




















This is a 4-inch Vise with Steel Jaws and Drilling Attachment a cut. The driil socket 


sseen in the 


fits a half-inch drill shank and also the shank of the drill chuck which goes with the machine, so that 
holes may be drilled from ., to Linch in diameter The drilling attachment may beremovyed by loosening 
one SebsScrew For nearly all kinds of work this is one of the best drills in use, and we are selling the 
Whole thing. including the chuck, at about the same price which we formerly charged for the vise alone 


We warrant this tool to give perfec 


Width of Jaw, 


t satistaction 


H in hes 
Price 


Weight, 50 pounds 
of Vise 


Opens Height of Jaw, 


OO 


1! inches 
luding chuck, 33 


93 Reade Street, New York. 


514 inches 
and Drill, ine 


MILLERS FALLS CO.,_ - 


HTCHBURG 


MACHINE WORKS, 


FITCHBURG, MASS... U.S. A 

LATHES, non. 
DRILLS. 

PLANERS. BORINC 


SPECIAL MACHINERY opittine 


DESIGNED and BUILT 
TO ORDER. MACHINE. 
40 in. Swing. 









CATALOG E 





ReRe errr rrr rs 


POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discour nd of sizes carried in stock. 


$ BUILDERS IRON. FOUNDRY, 


PROWVIDENCE, R. I. 
SVVVVVVVVVSVVE SFEVESVSESSSVVSSVVVSVSsses 


list 


a2 





P.H.&F.M.ROOTS, 


Connersville, Indiana. 


CHICAGO OFFICE 


1405-10 Manhattan Building. 


MANUFACTURERS OF 


Portable Forges, 
Tuyere Irons, Etc. 


ROOTS’ NEW ACME HAND BLOWERS, 
ded, Force 
urable, Com- 
pact and Cheap. 
Roots’ Foundry 
Blowers, Gas Ex- 
hausters, Etc. 


COOKE & CO, 
Selling Agents, 
163 and 165 











In Vriting, Please ention This Paper. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 

, 810 Walnut St., Philadelphia. 
¢? Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo., and our other Catalogues 
and Circulars, the whole covering every branch of Science 


applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address. 


ANEW CRANK SHAPER, 


NOVEL, YET SIMPLE. 










= Length of stroke 

B&changed INSTANTANE- 
ry OUSLY whi!» IN MOTION, 
“ Get Photos & Prices 


5 NOTHING LIKE IT. 
"Fox Machine Co., 
325 Nor. Front St., 


Grand Rapids, Mich. 


135 Finsbury Pavement 
London. England 











NOWNV READY! 


Modern Examinations . Steam Engineers. 


WRITTEN FOR ENGINEERS BY AN ENGINEER, 


WORTHINCTON 


PUMPING ENGINE 





l2mo, Cloti, 300 Par 3 Chapters. 
Ce omprising full ar nd 1 answers to 300 questions for the use 
»f engineers iti ie 1 preparing to ma application for 
examination for U.S. government and State licens ‘an for the FOR 
information of exycine build rs, boiler makers, machinists, ete. WATER WORKS 
By W.H. WAKEMAN, * 


PRICE, - - = 
AMERICAN INDUSTRIAL PUB. CO. 


$2.00 
Bridgeport, Conn. 


SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 








FOR 
NEW YORK, 86 and 88 Liberty St. BOSTON 
TO0 ALL KINDS IN STOCK} |]. Meet PHILADELPHIA, 607 Arch St. 
LS, Manufactory, SEEFFIELD, ENG. CLEVELAND, 24 South Water St. ‘CHICAGO, 


Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Colambian Exposition 1893. 


tS5 to 189 Van 
and St. Charles Sts. 


DRILLS, 
DIES, &c. 


Buren St. ST. LOUIS. Eighth 
INDIANAPOLIS, 64 South 


Pennsylvania St. HETROIT, 155 Jefferson ave. 
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> 

,and Me erted 
nidler ead ts f } , 
te { {2 thi ( i 
Coy she i} 
mornin / 
dressed ti 
TO SUBSCRIBERS 

whose names appea r subscription list, tl 
paper will wiv two free insertions under this heading 
t those in want of posit rh sdver ement t 
occupy a space of not more than five nes Additiona 
apace or nsertions ust be paid tor ! sivalr it 


regular rates 


Wanted—Bright, active machinists to canvass 
for subscription to AMERICAN Macnuinest, liberal 
commission Address, with refs., Subscription 
Dep't, AMERICAN MAcHINIsT, 208 Broadway. N. \ 

Wanted— Mechanical draftsman, with shop exp 
apply at once. ©, & C, Elec. Co., Garwood, N.J 

Wanted— Pos. by draftsman : technical graduate, 


with shop experience. W. M.C., Am, MACHINIST 





ist-class draftsman, lately arrived, techni'l educa 


tion, desires situa’n ; salary moder’e. Box 145, A. M 
Draftsman with shop and oftice experience and 
technical education wants pos. O. M, Am. MAcH 
Draftsman, mechanical, general machinery and 


pumps; Alrefs. Box 139, AMERICAN MACHINIS1 
Wanted—A few reliable agents to sell my cali 
pers on commission. E.G. Smith, Columbia, Pa 
Agradua te of technical school wants position in 
mechanical or electrical engineering; not afraid of 
vork Address Box 5, Bluff Springs, Ilnois 
Competent designer of experimental machinery, 
wants pos.; 10 yrs. exp., references, technical edu 
ition, reasonable terms, Box 147, Am. MACHINIST 
Mechanical draftsman. age 23, technical gradu 
ite, with 3 years’ office and shop experience, wants 


Box 146, AMERICAN MACHINIST 


position 


Foreman for mach. shop—15 to 20 men—medium 
weight mach’y and general jobbing; chance tor 
right man to grow; state experience, and wages 


expected. Connecticut, care AM. MACHINIST. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


GOR, LAKE & KIRTLAND STS. CLEVELAND, O. 


99 Reade Street, New York. 
86 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 





FOR THE NEXT 30 DAYS 


we offer our entire stock of machine tools at 
SECOND-HAND prices. This is a BONA 
FIDE offer and the OPPORTUNITY of the 
YEAR, 

Ww. Bite LEE & CoO. 


59 So. Canal St., Chicago. 


SECOND-HAND MACHINERY. 


86” Gould & Eberhardt Gear Cutter. 
26’ Pratt & Whitney Chucking Lathe 





60” Triple-geared New Haven Lathe, with chuck 
jaws. 
40’ New Haven Back-geared and Power-feed Drill 


32’ Double-head Pond Planer 

No. 1 Giant Key Seater 
Send for- complete list. 

Bicycle machinery. 


PRENTISS TOOL AND SUPPLY C0., 
62 & 64 8. CANAL ST., CHICAGO, ILi. 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Pherix Iron Works, Trenton, N. J. 


Send for catalogue ol 





15in.x6 ft. Engine Lathe, 19-36 and 50 in. Drills, 
Ss “* i Portable Drill 
29 * 13% aa S6in. x 14 ft. Planer 
26 ‘ 20 7 vie aie 12 in, Shaj Traverse Head, 
37 * 30 ° 66 os Gear Cutter 4ir 
-_. oe “ ae Milling Ma 
52 in. x 20 ft. Engine Lathe 
10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 


Boiler Rolls, Punch and Shear, ete. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 





Séeond-Hand Machinery. 


LA BHES, 1 32in. x1 Open Side. 

» 1 Gin, x ft. Hepworth, 
10 in, x 5 ft, Fok & Power, PRILI 
ll in. x 5 ft. Powe.” Only. RILLS, 
15 in. x 6 ft. Dustin. & 3 22 in. Ba Geared. 
16 in, x 8 ft. Fiather 2 25 in « F., Snyder, 
18in. x Bit. Flather & Pret Lee 1 S4in “ Harris. 
18in. x & ft. Lodge & Davis. » No. 1% Niles Radial. 


2 Suspensi Drills, 
MILLING MACHINES. 

1B. & Sharpe. 

Garvin, 


2lin, x 10 ft. Pratt & Whitney: » 
2Tin. x 10 ft Dustin. 

v8 in. x 12 ft. Blaisdell, 

80 in. x 14 fe. Lincoln. I 
$2 in, x 13 ft. Bement Triple 
Geared, 


wt ed = bs be Ge BS oe nO OD 


i3 


Zz7zF 


15 


1 22 in, x 10 ft. Niles 1 Hand, and others 
1 24 in. x 10 ft. Niles, PERS 

1 79 in. Driving Wieel, Bement SHA ‘ ng : 

1 45 in, x 18 ft. Gay & Sily Min., 1Zin., 19 imy Win., 20in, 


\ . 
PLANERS. MISCELLANBOUS. 


- ‘ . 118in. PL& WwW. rew Wlachine. 
8 48 in. x32 in, x 6M. Pond 120in x6 ft. ON apte x 
heads, ' Horiz. B. & D, Machines, 
1 Bin. x32in. x8. wo || 1 Cylinder Borer P.& A 
heads, 1 30 in. Motor Gear Lathe \ 
82in xin x6f W &L.,'/1 Dou Punch and Shear. 
one head j, 1 30in. Pulley Lathe, 
1 28 in. x 26 in. x 8 ft. Gay & |1 Hydraulic Rivet 
Silver, 2 Bolt Cutters 
1 82 in. x 32in, x 10 ft. W. & L. || 1 Nut Tapper. 
1 88 in, x 388 in. x 10 ft. Aldrich.!!1 20 in. Pattern Lathe. 


Also large stock of other tools. Send for List. 


Eastern Branch Niles Tool Works 6o., 
136 and 138 Liberty St., NEW YORK CITY. 










E. W. BLISS CO. 


1 ADAMS ST., BROOKLYN, NV. Y. 
Chicago Office, 96 W. Washington Street. 
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TILES & PARKER PRESS CO. 











SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES, — LATHES, 








Fifield Improved Lathe, 25 x 12) 112in. x5 Back Ge are ad. 
Compound Rest ttt to 
15 x 6 Blaisdell, Compound Rest 
et vs Compound i _ MISCELLANEOUS 
} ns 1 
Hollow Spindie, Power Cro s 1OOLS. 
Feed , ’ 
' — 4in. Barnes Water Tool Grinder 
13 x 6 Ame Z. ser ong 1 Fall Re Garvin Profiler, l-spindl 
H diag, + N it Cutter 
Il x 4 Mann, H ~ = aff ower 
16x 7 Maker I now . , P 
li x % Blaisd Pla | 9 : i 
- ) 4 
1 : us ‘i as ma... n | Caitineall Gasiiee 
18 x 10 BI “aes I + Rest No. 2 Springfield Tool Grinder, 
26x 2 Pe kis P Hedy t Feed, | No- 1 Garvin Screw Machine 
2 " ‘ : 
et a Ee Wiley Wie iemaiiees % in. bliss Power Squaring 
Shear 
No. 2 C. Worcester Drill Grinder. 
> 
PLANERS. Pie Seeeiee eae 
Min. x 16in. x 34% ft. H ley 14 ft. Power Draw Bench. 
in. x 20in. x4 ft Nashua 225 ib. Gould & Eberhardt Drop 
22in. x 22in. x4 ft.L.W. Pond Press, 
: 100 ib. Stiles Power Drop Press. 
SHAPERS. 75 Ib. Drop Press. 
90 in. Jucs t. Crank » $i Paton Double-Acting 
1. Juen 1 
Press 
12 in, Juengst, Crank 4 , 
lin. Woodand Light, Traverse No Garvin Wire Spring Coiler 
Head No 6 35 in, Sturtevant Blower 
4 No, 2 Norton Grinder, with Two 
18 in. Putnam, Traverse Heal 
ISin. Juengst Friction Shaper Wheels and Countershaft 
. , | Diamond Lapping Attachment 
, ve 1 Hanson & Van Vinkle Polish- 
HAND LATHES. 7 ta 
110in. x 41 in. Garvin 1 Springfield No, 2 Water Grinder 
L12in. x6 ft. Wright with Trueiny Attachment 
Also, a large list of other machines, Write for complete list, 
letai scription and prices. 


“THE GARVIN MACHINE 6O., 


LAIGHT & CANAL STs., NEw ‘vans. 
Also, 51 North 7th St., Philadelphia, Pa. 


FOR SALE. 


Buildings and Land for light or medium 
manufacturing, in manuiacturing center of 
a New England city of 100,000 inhabitants. 

Price $85,000—a rare bargain 

Full particulars given. Box No. 
AMERICAN MACHINIST. 


SECOND-HAND TOOLS. 


MODERW STYLE. FIRST-CLASS ORDER. 
Will Be Sold Very Low Before Removal. 
ENGINE LATHE—I ather, 14 x 6 ft., Holiow Spindle, Cross Feed, 

Blaisdell, 16 x 6 ft., Raise and Fall Rest, 





131, 









os - Pratt & Whitney, 16 x 7 ft., Raise and Fall Rest. 
a6 . Putnam, 16 x 8 ft.. Raise and Fall R 
Flather, 18 x § ft., Hollow Spindle, Cross Feed, 
Pond, 20 in, x 15 ft., Extra Heavy. Al. 


Harrington, 20x10 ft., Compound Rest, Cross Feed 
Fay & Scott, 36x18 ft,, Compound Rest, Cross Feed, 
Pratt & Whitney, 42 in x 10ft., Triple Geared, 


complete. A 3. 
se td Hewe & Phillips, 60 in. x 20 ft., Triple Geared, 
Compound Rest ° ° 
“ ‘ Union, 72 x 20 ft., Triple Geared, Screw Feed 
PLANER— Pease, 22 x 5 ft., Heavy Pattern, 
‘ Hendey, 22 x 5 ft., Friction. Al. 
Gould & Eberhardt, 26in. x 8 ft. Al, 
: Fitchburg. 27 x 8 ft,, Automatic Feeds, 
Pond, 32 in. x & ft. 
Von 1, 36 x 12 ft, A lL order, 
Betts 36x 10 ft., Extra Heavy. 
‘ Gray, 48x 12 ft Latest,” 2 He 
‘ Betts, 60 x 16 ft., 4 Heads, Extra Heavy. UR 
Crank 12 in. stroke, ‘‘ Pond's 


Gould & Eberhardt 15 in. Crank 


a 
SHAPE R— 
“ Prentiss 17in. Crank. Good as new. 


“ Hendey 24 in. Friction, Good order 
“ Pratt & Whitney 14 in. x 60in., Traveling Head, 2 Tables, 
Fitel, burg 4 in, Traveling Head, 28 in. Feed, 
DRIL L—Prentice WB in., Frictio " Pull ys for tapping. 
Blaisdell 28 an., . 





Automatic Feed. 
bed Pond 32 in. Extt® He avy, Back Gears, Automa Feed 
MILLING Mat HiNk—Prat t & Whitney No.2 Hand Feed and Vise 
Garvin Wo 3, Power Feed, Vise t 


pomiiee m 28 ing, Back Gears 


¥ ” Kempsmitii Universal te ler 
“s no Lincoln Pattyn with Vis 
PROFILING MACHINE—Pratt & WNtitney, 2 Spindle Forming 
Attachment, AY. 
SCREW MACHINE—Bardons & Olivers No>2 Screw M Wire Feed 
a - Jones & Lamson, 2 in. He Vr n Back 
Gears, Chasing Bar and Tu Feed com- 
plete with Tools, Al order, 
se o Niles, 2in, hole. Carriage Feed with Tools, 


Gr AR cv TTER—G muld & Ebe rhe Automatic. 





Gouid & Eberhardt 3 Automatic. 
” Gould & Eberhardt. 3¢ Automati 
as eo Hewes & Phillips, 60 is -Automatic,. 
PRESSES—Biis adie 9 
Stiles No 
Horizontal Boring and Dr lling Machine Sellers 60 in, 
Upright Boringand T cM Sin. 2 Heads. Al. 
Steam Hammer 300 F & Mil 
Boiler Punch, 24in. Gap, Standard Siz 
Boiler Rolls, 10 ft., Improved Style, Al 
“ ” Sf } a Hea 
‘ “ Tt H & J +3 
“ “ 6 Extra Heavy. 


BICYCLE 
CONSISTING © 
DRILLS, LATHES, PRESSES, SHAPERS, Etc. 


J. J. McCABE, 


E, P, BULLARD’s |'4 Dey St., 
NEW YORK. 


N.Y.Mach’y Warerooms. 


MACHINERY 





SCREW MACHINES, MILLING MACHINES, 


large factory: 12 years’ 
AMERICAN MACHINIST. 

Machinists Wanted — First-class vi-e. 
boring-mill men wanted by cone 
gines and machinery ; good Ohio town; 
perates nor incompetents need apply 
stating exp., Box 140, 
Wanted—An experienced 
man, familiar with the twist driil trade ; 
with engineering knowledge will 


experience 


pli 
ern mtg. beavy e 
no intem 


First class engineer and machinist wants to take 
charge of motive power and repair departments in 
Mechanic, 


iner 


Addr 


AMEKICAN MACHINIST 
and competent sales 
applicants 
be given preter- 


and 


ess 









ence ; mention experience, references, and salary 
expected Address Drills, AWeERIcAN MACHINIS1 
Wanted—One or two first-class draftsmen, capa 
ble of designing tools and fixtures, and familiar 
with gun, sewing machine, bicycle and typewriter 
work : alsoa few competent die sinkers C.8 
Box 141, care AMERICAN MACHINIST 
Wanted—Young man as assistant foreman in 
machine tool works in Philadelphia: one with good 
executive ability, lots of push, and capable of 


(Continued on Page 855.) 








AMERICAN GAS FURNACE 6O., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT 


No. 80 Nassau Street, 


Chas. Churchill & Co., 


CATALOCUES ON APPLICATION. 


NEW YORK. 
ENGLIsH AGENCY: 


Ltd., 21 Cross Street, Finsbury, 
London, E. C., England 





Second-=- 
Hand 
Machinery 


as good as new. 


We have constantly 


machinery, bought for 


doesn’t pay to print a list, 
we may have the 
chine you need, 


make the price right. 


Machinery [lerchants, 


156 Oliver St. 


BOSTON. CHICAGO, 


we 


in first-class order, much of it 


in 


stock a large selection of such 
cash 
or taken in trade for new tools. 

It sells so quickly that it 


but 


very ma- 


Please tell us what you 
want. If we have it 


>I 


HILL, CLARKE & CO., 


12 S. Canal St. 





Service Co., Lowell, Mass., 
register department of their 
decided to sell. 


business, 


inspection is solicited. 


A complete 
furnished on application. 


Address all communications to 
~< . 
™. “E's 


CARE OF 


LOWELL, MASS. 


LUND, 


Modern Metal-Working Machinery 
FOR SALE. 


At the factory of the Lamson Consolidated Store 
may be seen some 70 ma 
chines, which, owing to their disposal of the cash 
they have 
These tools are all in first-class order 
and modern, and will be sold at low figures. Your 
i list will be 


Lamson Consolidated Store Service Co., 





One 
Pump, 


New 
8x5x10, brass-lined, 
3” discharge ; a bargain. 
and second-hand. 


4" 


PUMP FOR SALE. 


Delamater Duplex Steam 


suct 


Other sizes, 
COOKE & CO., 163 
& 165 Washington St., N. Y. 


ion, 
new 





FULL: THREAD: AT ONE-CUT: 
ALL: PARTS SUBJECT ToWEAR:ARE: 
CASE HARDENED -ALL GUIDES: OF} 
HARDENED STEEL: <~o2*~ (/ 

ADJUSTABLE DIES: 
EXACT SIZE IRON And 7322 OVER: 
IZE IRON -CUT WITH SAME DIE: 


SEND FOR: 2S°OPAGE 
JALUSTRA ~C _ 6U0L- 


CHBESLY de C8 ron. 


“i SUPPLIES * 
| Ee & la 


N:CANAL ST. CHICAGO ILL USA 


MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 














16 in. F. B. Miles Slotting Machine. 

2,400 Pound Miles Steam Hammer, Single Standard. 

30 in. by 27 ft. Pratt & Whitney Engine Lathe. 

Horizontal or Floor Boring Machine, Pratt & Whit- 
ney. 


Two (2) 5 ft. Universal Radial Drills 

21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

19 in. x 8 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

26 in. x 8 ft. Pond Machine Tool Co. Engine Lath 

19in. x 12 ft. Pratt & Whitney Engine Lathe, Ho! 
low Spindle 

Vin. x 12 ft. Pratt & Whitney Engine Lathe, Hol 


low Spindle. 
410 in. Bement Vertical Drilling Machine 
24in. Pratt & Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE CO., 
145 Broadway & 86 Liberty St., New York. 


FOR SALE BY THE 


WESTERN ELECTRIC C0., CHICAGO. 


4 Pratt & Whitney No. 1 six-spindle drills with 
screw attachment for elevating table and doors, for 
covering spindles at $175 e.ch 

3 Pratt & Whitney four-spindle drills with screw 
attachment for elevating table and doors, for 
covering spindles, at $125 each 

1 Pratt & Whitney three-spindle drill with doors 
for covering spindles, at $100. 











BUILDERS OF 


ave sO BLAKE & JOHNSON, Waterbury, Conn. 
wag e-Su HIN, GAREY 200, HOOK AND EYE NAGE, 


Send Samples that we may 


quote prices for either machine or the Goods. 











AND 


OF EVERY DESCRIPTION, 





CLEVELAND, OHIO. 


SCREW MACHINE PRODUCT 
Cleveland Machine Screw Co., 


STEEL BALLS 


For all Anti-Friction 
Purposes. 





WRITE FOR 
INFORMATION. 





OcToBER 24, 1895 


AMERICAN 


MACHINIST 
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turning out the best grade of heavy work ; state 
experience and all particulars. Address Box 144, 
AMERICAN MACHINIST 


Wanted--An intelligent man in every machine 
shop in New England to utilice his spare time in 
raising clubs of subscribers tor the AMERICAN MA 
curnisr: liberal commission Adaress, with refer 
ences, Jonn A. Walker, N. E. Agent. No. 4 Church 
Street, Dorchester, Mass 


Wanted—A first-class draftsman. Would prefer 
one who is a practical machinist and who has had 
arge experence in designing and constructing 


oval mine equipments, such as hoisting and haul 
ave engines, ventilati ng f fans revolvitg and shaker 
; please state ige. reference, experi 
ence, and salary expec'ed, Address M. & F. D., 
care Of AMERICAN MACHINIST 


screens, etc 





+ MISCELLAN qrancuing “WANTS hk 

Advertisements will be wnserted under this head at 
35 cents per dine, each insertion Copy should be sent to 
reach us nol (ater than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers. 8.M.Yorkg,Clev’d,O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Light and fine mach’y to order; models and shee- 


trical work specialty. E. O. Chase, Newark, 


For Sale—A first-class 1% seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 


Best and cheapest Bolt Header made by C. H 


Baush & Sons, Holyoke, Mass. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Wanted 
hydraulic 


Machinery to build: special, steam, mill, 
F.C. & A. E. Rowland, New Haven, Conn. 


For Sale—Tabor duplex automatic molding ma 
chine with 18-inch cylinder; molds two flasks 
12x15, or one flask 15x24 inches; perfect condition 
Box 94, AMERICAN MACHINIST 


Wanted concern 


Responsible manufacturing 
with first-class equipment, to make and introduce 
on royalty a new and standard ms ue hine tool; this 
is worth investigating. Address “ Professi mal,’ 


care of AMERICAN MACHINIST. 

Who can think of some sim- 
Protect your ideas ; they may 
Write John Wedderburn & Co., 
Washington, D. C., for their 


Wanted—An Idea. 
ple thing to patent? 
bring you wealth. 
Patent Attorneys, 
$1,800 prize offer 








CONSULTING MECHANICAL ENGINEERS. 


re 


Mem 


BRECKENRIDGE, 
A. 8S. M. E., Consalting M. E., 
CHAMPAIGN, Ill 


JOHN R. 


En 


4 
( ILA Y ; 
for Water Works, 
CLEVELAND, Ohio 


Consulting 
236 Kirkland Street, 


EF. B. COREY, Electrical Expert. 
Elec. Apparatus Designed 
33 Equitable Building Boston, 


Y ‘ ‘ » Y ‘ ‘ 
W. E. CRANE, M. E,, 
New England Engineering Co 
Electric Light and Power Plants 
17 Harrison Avenue, VATERBURY, Conn 


‘ ‘ vy 
CHARLES A. HAGUE, 
CONSULTING ENGINEER, 
Pumping Plants. Power Plants, Steam, Water, 
Electricity, Designing and Experting, 
P. O. Box 323, N 


Mass 


Y. 


CHAS. 0. HEGGEM, 
Consulting Engineer. 
215 E. South Street, MAssILLon, Ohic 


FRANK H. POND, 
Consulting Engineer, 


619 Wainwright Building, Sr. Louts, Mo 


L. REDFIELD, 
Designer of Special Machinery 
Expert in Patent Causes 


Room 604, 269 Dearborn St., Cuicaco, I} 


©, E. SARGENT, 
Curicaao, Ill 
U.S.A 


M. B., 


WM. O. WEBBER, 
Consulting Engineer, No. 78 Mason Bul ling, 
30sTON, Mass el 2102 








THOS. H. DALLETT & CO., 


YORE ST. & SEDGLEY AVE., PHILADELPH'A. 


MANUFACTURERS OF 


ELECTRIC = 


Specially adapted 
for driving Machine 
Tools, C Ele- 
vators, 







ranes, 


Pumps, 
Presses, 
and other 
Machin 
ery. 
Wealso make 
Portab’e Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 
Presses, 


T. SHRIVER & CO., 


333 East 56th Street, N. Y. 


lron and Brass Founders and Machinists 





of any size, moulded on machine 
no pattern needed. 


PULLEYS: 


of any diameter, face ani pitch, made on Gear 





GEARS 


Moulding Machine—no pattern needed. 





EMERY WHEEL 


NORTON 


Emery Wheel Go. 


Worcester, Mass. 





NEW COMPLETE ILLUSTRATED CATALOQUE FREE. 





C7a0NES 


AIR HOISTS, CUPOLAS, Etc., 
Whiting Foundry Equipment Co., 
Send for Circulars, 1622 Monadnock, Chicago. 


SPEIDEL'’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYs, 


eS 


READING, PA, 


Send for Catalogue. 





EDWIN HARRINGTON, SON & 60., Inc., 


1515 Penna Ave., Phila,, Pa., 
Extension 
- Lathes, 
Drill 
Presses, 


Traveling Cranes, Chain Hoists. 


3 



















G oh ite 
s 
Paint 
/ ll preserve a roof for TEN to 
FIFTEEN YEARS-— perhaps 
fonger, without repainting. 


Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 






















Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 





MORSE UNIVERSAL ABLE 


THE tances van LA ampLETE 


LINE OF DRAUGHTING ROOM FURNITURE 
MANUFACTURED BY 


Morse MACHINE CO.ROCHESTER.KY 





Draftsmen: Send us your address and we will be 
glad to mail you our illustrated catalog free. 


SPEIDEL & ROEPER, 





eO/OOOVOUO4488488 
COILS and 


BENDS of 
IRON, 
and 
COPPER PIPE 
of every 
description. 


__—-_ 


The National Pipe Bending Co. 
82 River St., New Haven, Conn. 












WHEN YOU ORDER 


ELORTOW 


See to it 


Is stamped plainly on 











Ot ~ O.S, 


that our TRADE MARK 


“THE HORTON LATHE CHUCK” 


their face, all others are IMITATIONS. 





THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., U.S.A. 
Or CHAS. CHURCHILL & CO., 21 Cross 8t., Finsbury, London, E.C., Eng: 





“CUSHMAN 


work. 


THE CUSHMAN CHUCK 


55 


CHUCKS. 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


SEND FOR CATALOGUE, 


CO., HARTFORD, CONN. 





te s 3 
CHUCKS Th “ National. 
INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 
Est’d 1882. Strongest Easiest to 
change. Best finish, Reversible 
Jaws (patented) giving 5 changes 
including every possible position 
ILLUSTRATEDCATALOGUE sent, Liber 
al discounts. Prompt shipment. W. WHITLOCK, 
ag Cortlandt St., N. ¥.— Works, Hoboken, 
J. McDowell Stocker & Co., Chicago. 


WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck. 


Reversible Jaws. Accurate, 
Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True, 








SEND FOR CATALOGUE 


The HOGGSON & PETTIS MFG. CO., - New Haven, Coun. 


ACHIN E R 

For Reducing and Pointing Wire. 
ESPECIALLY ADAPTED TO POINTING WIRE 

RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


1. W. GOODYEAR, Waterbury, Conn. 
Almond Drill Chuck, | 


Te Sold at all Machinists’ 
Same. moe Supply Stores. 


Cow BD 
T. R. ALMOND, 
83 & 85 Washington St., 
Brooktyy, N. Y. 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. 















——— 





% 





} 
wal 
J Wd 


\\UNIVERSAL 


UNWWERSAL TELEPHONE CO. 


Tape tsar ta 








PEQUOT DRILL CHUCK 


A new Drill Chuck having owerful g 
than any chuck ever offered Th 5 Sosa & towel 
claim, but we prove it to mechanics who will 
examine Ask at your dealers or write us for 


particulars 


THE D. £. WHITON MACHINE CO., 
5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Universal 
Chucks, Combination Lathe 
Chucks with patent revers- 
ible jaws, Drill Chucks, 
Planer Chucks and 
Plate Jaws. 
SKINNER CHUCK CO., 
New Britain, - « Conn, 
SEND POR CATALOGUE, 





Face 








PRATT’S 


maaiine Dvvigg | 
Drill Gtuc, 


The best system ever devine d for holding 
nd driving drills. 





WRITE FOR CATALOGUE TO 


THE PRATT CHUCK CO., Clayville, W. Y. 





EVERY 
MACHINIST SHOULD HAVE 


UR CATALOGUE. 


It is a 704 page cloth bound book, A copy 
will be sent 1, to any one sending 
$1.00, and the money paid for book will be re- 
funded with first order am unting to $10.00 
or over. 


express pa 


MONTGOMERY & CO., 


105 FULTON STREET, 
New YORK CiTy. 





Come on yo Machinists. 


Send us ; 


t postal note for $200, and we will 
send you a No. 2 Rotary Dise Drilling Vise— an 
indispensable tool for the machine shop Saves 


time, labor, m: ate rial 





THE DRILLING VISE C0., Chicago. 





A TIME SAVER IN 


THE NEWARK MA‘ 






For particulars 
SHINE 


NEWARK, 


A 


PLANER LEVELLING JACKS. 


rHE MACHINE SHOP 
apply to 
TOOL 


Bs ds 


WORKS, 













HYDRAULIC MACHINERY 


PRESSES, 
FITTINGS, PACKINGS, ACCUMULATORS. 


HYDRAULIC TOOLS FOR RAILROAD WORK. 


VREELAND’S TRANSFER JACK will remove and re 
or Trucks without Jacking Up, and is now in use on over 5O 


PUMPS, PUNCHES, JACKS, VALVES, 


lace Drivers 
k ailroads, 


SEND FOR CATALOGUE D. 





WATSON & STILLMAN, Proprietors, 
204, 206, 208 and 210 EAST 43d STREET. NEW YORK. 
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FREE! FREE! $1,900 


On March 


createst number of votes a magnificent nickel and gold-plated 16-inch swing Tool-room Lathe. 
This lathe 


judges and y 








1.500 LA’ 1 ILE. 


cuT 


OF 


LATHE! FREE! FREE! 


1, 1896, we will present to the Technical or Mechanical School receiving the 


was exhibited by us at the World’s Fair in Chicago, and was pronounced by the 


isitors to be the finest piece of machinery displayed in Machinery Hall. Everyone 


interested in the development of Technical or Mechanical education is entitled to a vote. 
Write for particulars and detailed description. 


T# LODGE & DAVIS MACHINE TOOL CO. 


WORKS: CINCINNATI, O., U.S. A. 


NEW YORK: 
110 Liberty 





ENCINE LATHES. 


22’ and 24” furnished in lengths of 8, 10, 12, 14 
ona 16 feet Bed, 


With all modern Improvements 





Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


fwod tools produce goud wor+, we use only the finest 
wochiners and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 


Detz, Schumacher & Co., 
fe be obtained at a moderate vrice, 


Cinetnnett, O., U.S. > 























cn 













The NATIONAL 


MACHINERY CO. 
TIFFIN, OHIO. 


FOR SALE. 


A Large Manufacturing Plant lately used as a Bi 
eycle Works. Large part of Shafting and Pulleys 
already in position, so that Machinery could be 
attached and operations begun at once. This prop 
erty, with water power, is well adapted to many 
kinds of manufacturing purposes, and will be sold 
cheap For further information address, JAS. 
DICKSON, 98 4th St., Pittsburg, Pa, 
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AND PRICES. 


BEVEL GEARS, 


Cut Theoretically Cor-ect. 
ppeetel facilities for cutting worm wheels. 


S60 BILGRAM, 
MACHINIST, 

440 N. 12th &t., Philadelphia, Pa. 
HOLL) “TRUMP CHUCK” 
|. wo. 1, 1%”, No. 2, 14’, No. 3, 34”: 
TRUMP BROS. MACHINE CO., Mfrs. 


STRAIGHT OR TAPER SHANK 
DRILLS 
WILMINCTON, DEL., U.S. A. 
, Ltd. London, Engla 











WITH THE [LL ‘ r T. ; > 

=z —, 
gare “TN VARIETY 
JER 


NESE [ENE 
: RLAND SEN~ 


For Sale by CHAS. CHURCHILL & CO 








IT CUTS COSTS 
The McCanna 
Adj. Thread 
Cutting and 
Milling Tool. 
Made only by 
The Taylor-Rice Engineering Co., Gloucester City, N. J. 





DID YOU SEE 
Pryibil’s Elegant Hanger Boxes? 
on a special machine which leaves the bearing 
surface very smooth and polished. The bore 
being very exact, the shaft has the maximum 
amount of bearing. The oil chamber is of generous 
proportions and the method of lubrication simple, 
positive and reliable. Hangers of neat design, 
correct. proportions and very best workmanship. 
HANGERS OF ALL KINDS. We are sending them 
illover the world. A specialty with us. 


They are reamed 








SEND FOR CATALOCUE. 


STER MACHINE SCREW CO 






Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 


Wooo Working Macninery 


OF EVERY DESCRIPTION. 
CAR SHOP TOOLS 


—AND— 


PATTERN MAKERS 
MACHINERY, 
LEADING SPECIALTIES. 
Illustrative and Descriptive 


matter, with pri:es on appli- 
cation. 


J. A. FAY & C0., 


293 to 3138 W. Front St., 








Send for Special Circular with telegraph code. 
We make immediate shipments. Our catalogue 
“Cc” is devoted wholly to Pulleys, Hangers, Shaft- 
ing, ete. Sent free to any address. Try a sample 
Hanger by express. 


P. PRYIBIL, 
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REGULAR SIZES. 


HEAVY SLAB MILLING MACHINES, 


S inc h by 4 ine th by 12 feet. 
= 7“ 7) = “ “ 4 Pd 
24 “ a) 24 “ ad 6 77 
15 “ i) 15 A ee 4 Ld 


PATENT CUTTERS. SPECIAL 
MILLING MACHINES DES GNED. 
Write for full Information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


CISHOLT 
TURRET 
LATHES 


UNIVERSAL TOOL GRINDERS. 


SEND FOR PARTICULARS. 
MADISON, WISCONSIN. 


TO EARN MORE, LEARN MORE. 
THE CORRESPONDENCE SCHOOL OF TECHNOLOGY, 


CLEVELAND, OHIO, U. S. A. 


Instruction by mail in Mechanical, Electrical, Steam and other Engineering Branches. 
course includes necessary Preliminary and allied Studies, 
in practice. 

Catalogue Free, 








THE 


STIRLING 


WATER TUBE SAFETY BOILERS. 
SAFE. ECONOMICAL. DURABLE. 


No cast metal. No flat surfaces. No multitudi- 
nous hand-hole plates and gaskets to remove, clean 
and make tight with every cleaning. Four manholes 


give access to interior of every tube. Write for 
catalog Z 


THE STIRLING CO.,, 
* Gen’l Offices, CHICAGO, ILL. 


Branches in all Cities, PULLMAN BLDG. 








Each 
Instructors versed in theory and skilled 


ADDRESS THE SEC’Y. 


OUR NEW TREATISE 


on the construction and 
use of Grinding Machines 
now ready. Mailed upon 
application. 


LANDIS BROS., 
WAYNESBORO, PA. 


France: AD. JANSSENS, 





UNIVERSAL GRINDING MACHINE, 








512-524 W. 41stST., NEW YORK. 
Cable “ Pryibil, New York.” Use A B C Code. 





Cincinnati, Ohio. 


i6 Place de la Republique, Paris. 
Germany : SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 


Octoser 24, 1895 
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MORSE TWIST DRILL AND MACHINE COMPANY. 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 









— 


Pp P. BLAISDELL & CO., 


Manufacturers of 


p! Machinists’ Tools, 


WORCESTER, MASS. 











Ww seaaiines iene | , 








MANUFACTURE 


a F ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Belling Agents, 111 Liberty Street, New York. 
60 South Canal Street, Chicago. 

424 Telephone Building, Pittsburgh, Pa. 





eet ore Ea es S, 


8 to 18 in. Swing. 


SEBASTIAN-MAY CO., 


SIDNEY, OHIO. 











NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 








MEYER, ROTH & PASTOR, 


Machinists, Cologne o/Rhine, Germany. 


Manufacture Machines for making articles such as the following: 


All kinds of Buckles, Horse Nails, Spiral Springs, Tin-opening Keys, Nails 
for Soleing and Hee ling , Chair Links, Box and Coffin Handles, Rivets of 
all kinds, Wire Tacks, Se rew Eyes and Screw Ho oks, Cram} 





Ss, Hinges, 


Lock and Piano Nails, Hob Nails 
of all kinds, Corset Buttons, Slid- 
ing Bolts, Eyes, Loops, Leaden 
Rivets, Leads, Spring Bands, 
Square Nails for Heeling; Wire 
Bending and Wire Cutting Ma- 
chines, Shaping Machines, Ma- 
chines for making Hooks and 
Eyes for Ladies’ Dresses, Trowsers 


Hooks and Trowsers Eyes, as well 
as Hooks and Eyes for Military 
Cloaks ; Tacks and Rivet Presses, 
ete. 


We are also prepared to furnish Machines for making a great many other articles not mentioned above, on receipt of Samples. 


C. H. | i. SAese & SONS, | poston ei eas works 


HOLYOKE, MASS. 
FRANK BURGESS, Proprietor, 35 Hartford $t., Boston, Mass. 
1,100 Sizes Spur, Bevel, Spiral, Worm, 
Rack, Elliptic, Internal, etc. Send for Catalog. 


EVANS FRICTION CONE CO. 


—__________. ANGING AND STANDING 
ee CONES. 


ff) MADEINALLSIZES. 


Thousands in use 















Manufacturers of 


:2 rae Radial 












** of every descrip. 
=. tion. tr 


information address, 
No. 85 WATER STREET, 
BOSTON, MASS. 


All sizes pe 3 ft. to 10 ft. arm. 


Stover Power Hack Saw 
and Friction 








Have just issued new 


NeW css 
DWIGHT SLATE MAGHING G0. 


HARTFORD, CONN. 






Saws made 
in two sizes 
Nos. 1 and 2. 
Cut 4% to 8 
incbes. Send 












for circulars Will send 
free to Mfrs. 
orevee ELTY a aud 
Wii |} cd custom- 
Migis. OOS od and Iron- Working Badtiony | ers. 
al Machinery to o 


2aRiverst FREEPORT, ILL. Ue S.A. | 
BURTON, London, Eng. 


THE GOLBURN KEYWAY ¢ GUTTER. 


Built in four | 
sizes. Combines 
many points of 
excellence. For 
rapid work and | 
exact duplica- 
tion of same it has | 
fe no equal. Send | 

=for illustrated | 
- catalogue. 


BAKER “BROTH ERS, 


365 S. Erie St., TOLEDO. OMID 


To others on receipt of 15 c. 


CURTIS, 




















9 odo spist “4g ‘wopaey 99 








mitting from 1 to 50H. P. Fo or} | 


D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for ty Work, ete. 








New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 


OUR NEW 
TOOL BLOCKS 
ARE GREAT! 
HAVE YOU 
uum” 6 ee 


@0. BUDBURY, MABS. 





CUTTING-OFF 
MACHINES. 





The No. 4 B Machine for Cutting and Threading 
Pipe & in. to 4 in., by HAND or POWER. 
SEND FOR CATALOGUE TO 


21 Atherton St., YONKERS, N. Y. 





— FOR — 
Bicycle 
WATCH - 


- WORK 
OR 





BORING AND 


TURNING: 
MILLS, 


”A,5, & 6 ft Swing 









/ TOOL 
ROOM. 


ENGINEERING APPLIANCE CO, 
JAMESTOWN, N, Y. 


CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 


SEND FOR CATALOCUE. 


| SHAPERS 


NEW FEATURES. 


' FLATHER PLANER COMPANY, 


NASHUA, N. H., U.S. A. 


EE Yourselves as 
Others See You, 




















2124 FLAT TURRET LATHE, 


JONES & LAMSON MACHINE CO, 
Springfield, Vermont, U. S. A. 


Nillin in§ Machine ne(, 


1, BOSTONMASS 757 HYDE EA 


“AN AARON HAC 
T 
WP SODiler enone 


ARMSTRONC LATHE aw PLANER TOOL. 


Used and endorsed by J. A. Fay & Egan Co., Morse Twist Drill and Machine Co., Wiley & 
Russell Mfg. Uo., Fitchburg Machine Works and by all who have given it a trial. 


Send for circular and prices. 
MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDGEWOOD AVE., 
CHICACO. 








Brana 


UNIVERSAL Ne) 
a ate ler ty rae 

MACHINES. ALSO 
CAM-CUTTING @MILL- « 
GRINDING MACHINES. 








ry 
WLLL 








DROP 
OF 


FORGED 
STEEL 


















. = 9 
tai * BARNES 
Zs 

= ge 
ce =o 3 
= <5 Complete line, ranging from 
yo Ses our New Friction Disk Drill, 
—/— oe for light work, to 42-inch Back 
= > = C3 : Geared Self Feed Drill. 

i) 

ot < = 5 =u Send fur Catalogue and Prices. 
ban Mee 

i= = 
Siais WF. JORN BARNES C2, 
me SEZ #& 1095 Ruby St., Rockford, Ill, 
[o=] fa we os 
bas £3 ENGLISH AGENTS, 
= os * CHAS. CHURCHILL & CO.,LTo., 
= SS : 21 Cross ST., FiNssuny, LONDON, &. C., ENG. 
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The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


KINDS OF 





FOR ALL 





ARE WARRANTED SATISFACTORY. 
SEND FOR CATALOGUE. 


L. S. STARRETT, ATHOL, MASS., U.S.A. 
Poe OOO He Hees He Hoes sesr soe 
WORCESTE} 


W.C. YOUNG MFQ@, CO., "Ox: 








MULTIPLE PUNCH. 


BOILER, TANK AND STRNCTURAL IRON WORK, 


ROLLING MILLS, LOCOMOTIVE SHOPS.CAR AND Foot Lathes, Engine Lathes, 


WAGON WORKS, PLOW SHOPS. ac. &c SHEARS AND PUNCHES. 


DETRICK & HARVEY MACHINE CO.. 


BALTIMORE, MD. 
MANUFACTURERS OF THE 
ADAMS 
Automatic Bolt-Threading and Nut-Tapping Machine, s 


Made in all Sizes to Cut from 1-4” to 6”. 








The simplest and most durable machine in ents tence, 
The threading head is made entirely of steel. No links, 
levers, spring 88, Caps, cases blocks or ‘die rings in « on abe vat 
the hea Separate ‘Heads and Dies Furnished. Write 
for descriptive circular and price list 


Manufacturers of The Open Side Iron Planer 


W. 0. FORBES & Se. lire Tern ad Worm Gea 


1302 Hudson St., Hoboken, N. J. 
Consumes less 








BUILDERS OF 


MARINE AND STATIONARY 


ENGINES 


of Single and Multiple Expansion. 


SPECIAL MILLERS, REVOLUTION COUNTERS AND 
HAND TEST PUMPS, ETC. 


NDAD) 
STANDARD | 


power and gives 
better 
than 


results 
any other 
Infor- 


cheer- 


System. 
mation 
fully furnished. 


The Albro-Clem 
Elevator Co. , 


41] & 413 Cherry St. 
Philadelphia, Pa. 






















— x8 JcorratecnronD synacuseny 3 


Fitts ilitititititititeb tdi 


MACHINISTS’ SCALES, 











.. aT s 
Par OL.MAS MASS U. S.A 


TAB y TORU PAITED. 


We Invite Comparison fer Accuracy with all others 
EVERY SCALE GUARANTEED SEND FOR LIST. 





fi: a 


) Catalogue Free. 


THE — 


|PENBERTH Y 


SPECIALTIES. 


For THe BorLes AWO ExGwe Ane THE ExGinger@ Favonrres. 
85,000 Penszrruy Avromatic IwsecTors in use, » givin perfect satisfaction 
ander ai! conditions. Our Jes Pumps, Water Gages and Oi Guos ene Unequalied 
PENBERTHY INJECTOR CO. oE€eTROIT, 


BRANCH PAOCTORY at WINOSOR, ONT. MICH. 






sie 


Asromaric WATER Gace. 














uu Beno FoR 
Caracoeus. 













(MECHANICS = 


“ hed Heating, 
Bnrin'y, Coaté Metat Mts pi y Me, 


Lt al BY MAIL. 


| Twe ee VE en C ur ndy. Bend fo r free | 
| sire ite ct yo wh tudy. 
The Satuonetie ne al Ce ndence Schools, | 
SCRANTON, "PA. 





Ti \UGHT BY ; MAIL. 


Student 8 make »rapid progress in learning to 

| draw Circular free. oubien et you w vish 

» study The lutern: ational Corres- 
pondence Schools, Scranton, Pa, 


State 








PATENT END GRADUATION. 





COFFIN & LEICHTON, SYRACUSE, N. Y. 


ANT ANYTHING INTHE 


< “Occ ES: DROP HAMM ERS ¢p : 
yr ei QMATIC DROP [jp Te AMpy 


QUIINT’S 


TURRET DRILLS 


For Drilling and Tapping with 


SEND FOR CATALOGI 
from 2 to 12 Spindies. = 


> Miner 8 Deck Mig. © ©. 


a HAVEN. CONN. 


LAR GES 


hae WILL DRILL UP TO %4 INCH. 
: Sonsitive and Positively Driven. 


‘eS A. 0. QUINT, Hartford, Conn. 









LINE IN THE MARKET 








Bolt Cutters and 
Nat Tappers in 
great variety, for 
Hand or Power. 
Cutting all sizes of 
Bolts to 14" diam- & 
eter and Pipe 2”, 

Send for Catalog “A.” 


namereone’ S$ * PIPE @ THREADING 
) Cutting-off ‘Machines 


Both Hand and Power. 
Sizes 1 to 6 inches. 
Water, Gas, and Spee 
Fitters’ Toc is, Hinged 
Pipe Vises P ipe Cutters. 
Stocks and Dies wnivers- 
\ ally acknowledged to be 
i \ THE BEST. & 








: A Send for 
Ns cata ‘ INDIP 
ule y Armstrong Mig Co., WELLS BROS & 60 GREENFIELD, 
Bridgeport, Conn. e "5 MASS., U.S, A. 





A Milling Machine or - - - - 
{ a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 








~ONOVER 


sr00k HANDSOME CATALOGUE ON 


ONDENSER 
> THE CONOVER MF6.CO. 39 Cortuanor S.NLY. 

















14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 
CHAS. CHURCHILL & CO., L’d 21 Cross Street, Finsbury, London. 
SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 

~—- SOLLER, Basel, Switzerland. 








HIS Lathe COMBINES the LATEST 
. and BEST Improvements. Automatic 
Stop. It is Simple, Durable, Indispen- 
sable. It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a_ shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No danger of spoii- 
ing either tool or work. It is a safeguard 
against accidents, in either direction. 
Feeds—lIt has all feeds in daily use with 
simple movement of lever. 
Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage —The Carriage reverses in Apron. 
No slamming of Countershaft. There is nc 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 
changes, satisfactory results. Buy the best. 
Send for Circular. 


THE HENDEY MACHINE CO., 


TORRINCTON, CONN. 


Ocroper 24, 1895 AMERICAN 


MACTIINIST 859 
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"THE OTTO” GAS ENGINE WORKS, 
dod and Walnut Sts,, PRILADELPRIA, 


Branch Office, 
245 Lake St., CHICAGO, 


New York Agency, 
18 Vesey St., N. Y. 










2 atyles, Built from 1 to 60 Horse Power. Send for Circular. 
BACKUS wAatee MOTOR CO. pewart,N.J. 
Also Mfrs. VENTILATING FANS. 





Over 40,000 Engines in Use 





FELRESSER con 
al ee ca, 


> Branches: 111 Madison St., Chicago, 
708 Locust St., St. Louis, 


DRAWING MATERIALS 








STRANGE, BUT TRUE!! 


Tae New Process Raw Hing Geant . ser iran 
ASTONISH THE a a a a 
to make the Prices reas nal le 


MACHINERY WORLD. 


CATALOGUE ON APPLICATION. 











SaNUPecTonen’ 
_OF IMPROVED 


Cori LUGS; STEAM ENGINES gay 
= T ete id : 


















WAY _ 





. FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Tlustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


» ENGINES 


= T. Cie 
ar P 


(Tandem Compound.) 





AUTOMATIC 
IttiastIt §S§PILEebp 


WESTON 


HIGH PRESSURE BOILERS (iS) 


AND inery € 











COMPLETE POWER PLANTS ac an pai i pans 
AMES IRON WORKS, °W5s 


38 Cortlandt St., New York City. 
18 South Canal St,., Chicago, Ill, 


50 Oliver St., Beston, Mass, 
1026 Filbert St., Philadelphia, Px. 





They Outwear 


HIGH ART ENGINES 





any Metal. 
They require No the Celebrated 
Lubricant. l DE A L 
They are Noiseless Ss A. L. IDE & SON, 
and Clean. Seagal, Me. 
») Direct Belted, 


Direct Connected, 

Simple & Compound. 
nomical power is required 
of direct-connected engine on 





NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U. S. A. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


For all purp« 


ses whe re reli 


able and eco 
"95 Catalog at e picture 


application 


ad half-ton 





at 


STANDARD ¢ SIZES 


a P 
KEPT IN STOCK. 


RIVER ST ROCHESTER, N.Y. 

















amt FI Roy 
¢< SS S4 
RB ama Oe 
Se SAuTOMAric © : 
P FEED IMME EVERY MACHINE 
ed FULLY WARRANTED. 
, ‘ad 
SEND FOR IT. 








OUR LATEST PRODUCTION. 


No. o Radial Drill. 
new. Advantages for all shops. 
ready for you. 


er DRILL AND TOOL L CO., 


3 Pike Street, Cincinnati, Ya. 


MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 48 lbs. and 


Something entirely 
Now 








drills from % to 


" Siaeee s patie ASA 2144 inches diam- 
eter. 

Steam Separator.| REAMER, —— 

For Supplying@Clean and Dry Steam —-- Runs with Steam 

to Engines, Dry Houses, ete. * . 
Place Separator as close to engine Will work inany —— 
ible, the steam taki a spiral iti 
wae between “the threads omnes position. 


. 
Compressed Air. 
the water to be thrown by centrifugal . 
force against the outer walls, while the z 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam long dis 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE EN ENGINE & MACHINE WORKS, Manafactared by 


J.G. TIMOLAT, 





Buttonwoo! Streets, Philadelphia. d ; a 
HOEY 147 Sumser Et EY Boston, A i 465 & 467 W. Broad 
Tees BEOGS & 60., 9 Ney 8, New Sag a nen for Circular, NEW YORK. - 



















ORR & SEMBOWER, 


(INCORPORATED.) 






VERTICAL, HORIZONTAL, MARINE 
VERTICAL AND HORIZONTAL BOILERS. 


, HOISTING ENCINES, 
‘ READINC, PA. 
WESTERN Brawncu, 60 S. Can AL STRE ET, CHIC 











AGO. 








AD <9~ IO Ce E- OeE ke ECE! 
« . ‘ q 
is especially designed for long 







Quality. Price. 





terms of service under most ex- $ 
acting conditions, where it will ever be « 
2 found worthy of your confidence—-weal- 
6 lude to THE EXCELSIOR VALVE. @ 
7 It does cost a little more than common ‘ 
» Valves, but not so often, and it exerts 
@ a “back pressure” on your expense ac- § 
. count long enough to convince you of its 
9 true “cheapness.” Would you like rf 
1 @ little Catalogue of its “whys and where- 9 
9 fores”? It may be had for the asking. ¢ 
‘ THE KELLY & JONES CO., ; 
* 104 John Street, New York. ) 
C > > > De Se Fe) ge SF ge Et ge Ef ge f 














PUNCHING SHEARING MACHINERY 
#+° BOILER MAKERS ROLLS. 34 


ae 


New Doty Manuracurne ©. 


| 
} 


‘i 
4 
~—e 





Janesville Wif@nfin. i | 

















cc FE. wae WW iN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, Estimates and Plans tur- 


HANGERS, Etc. 







nished for transmitting 
Power by 


Friction Clutch Couplings. | HORIZONTAL 





aan ia AND 
oman A. VERTICAL 
Send for Catalogue. : : SM AFTI NC. 
{7 Dey St., New York, > Also for Erecting same. 








AMERICAN 





MACHINIST Ocroper 24, 1696 











Ready For 1 Immediate Delivery. 


Price, $95—No. 1 Tapping Machine. 
Holds Taps to 5-16 in diameter. 
Price, $150—No. 2 Tapping Machine 

Holds Taps to 34" in diameter. 
Price, S80—Screw-Slotting Machine. 
Slots Screws to in diameter and 
814" in length. 
Price, $20—Screw-Slotting Devices. 
Slots Screws to 2" indiameter. This 


device can be easily clamped to 
Hand Lathe of any make. 


We beg to announce that we 
have recently appointed R. 


HOFFELD & CO., our agents 
in Buffalo, N. Y. 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I. 


tHe NILES Lhastxosn WORKS ¢ co., 


HAMILTON, OHIO. 


87 in. to 30 ft. Swing. 


IRON AND STEEL- 

WORKING 
LABOR-SAVING 
MACHINERY. 


NEW YORK, 




















Jenkins Standard Packing has been severely 
tested in all positions and under all actions of steam, 
superheated steam, oils, acids, etc., and has never 
failed to make a perfect joint when properly applied. 
See that it is stamped ‘‘ Jenkins Standard Packing” 
and bears Trade Mark. 


JENKINS RROS,, New York, Boston, 


GENKIN 


JENKINS STANDARD PAK 





Philadelphia, Chicago. 


WM. SELLERS & CO,, a 


PHILADELPHIA, PA, 












MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, eto. 
INJECTORS FOR ALL CLASSES OF BOILERS, 








Manufactured by 


THE G. A. GRAY Co., 
CINCINNATI, OHIO. 


J. A. F aA... 24 South Canal Street, Chicago. 
St 


THE FOLLOWING , 
MACHINERY : mi, Car ar ~y th “k Te urn 1ey 0 , 193 Bank Street, Sleveland. 
: y Y ins aes: West 4th Street, Cincinnati. » 
MERCHANTS CARRY Tho *. K. Carey & Bros. Co. .26 Light Street, Baltimore. Gia 
SAMPLES. TO MMOUNE cessike kscecscce id Dey Street, New York City. 





TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


| 3 Meta Working Machinery 


IN NEW YORK, 

Write for Complete List, Catalogne and Prices. 
LAIGHT AND GANAL STS., 
NEW YORK, 

Also 51 NORTH 7th ST., 
PHILADELPHIA, PA. 











- NO. 2 TURRET LATHE. 


THE GARVIN MACHINE ¢ ; 













SEN - MCI 


BIUYGLE MANUTACTIRERS, PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S. A. 


Solicit orders for the following 
bicycles: 

Turret head machines and patented tools for forming hubs from the bar or forgings. 
Adjustable multi-spindle machines for drilling spoke holes in hubs and rims. Wheel 
constructing and adjusting tables, sprocket wheel boring and facing machines, tube cut- 
ting machines, fork head threading machines, nipple tapping machines, Tucker’s open 
dies, revolving chucks. 


New York, 138 Liberty Street. Boston, 47 Pearl Street. 
Chicago, 42 and 44 S. Clinton Street. 


4 LDROP-FORGING PLANTS 
ror BICYCLE work. 


We are prepared to quote on complete plants, 


machines and appliances for the manufacture of 





ah 
— “vl 
live 


including all necessary dies and tools. 





a¥] THE BILLINGS & SPENCER CO. 
cs HARTFORD, CONN., U. S. A. 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


m. SCREW MACHINES 


= FIVE ase ae~ 











IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE, 


























THE HAYDEN & DERBY MFG. 60., 


SOLE MANUFACTURERS 


a re INJECTORS, 


AUTOMATIC 


AND 


DOUBLE TUBE. 







ENGINE LATHES 


from 17 to 64 in. swing. Cuts, Photographs 


and Prices furnished on application. 






Send for our New 
Book. Sent free. 


“ Practical Information on Injectors.” 


OFFICE AND SALESROOMS: 
No, 114 LIBERTY 8T., NEW YORE. 


LOWELL, MASS., U.S. A. 





—_ TOOL CO., 











IPRIGHT ‘DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices, 


THE W. P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


ASE), WYHAN-GORDON 


ue == 
cme — , —— | 








J. M. ALLEN, PrestDEnt. 

WM. B. FRANKLIN, Vice-PREsIDENT 
F. B. ALLEN, Srconp Vicre-PRESIDENT 
J. B. Prerce, Secretary & TREASURES. 


THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


==, ACME BOLT & RIVET HEADERS, 


Aeme Single and Double Automatic ° 


|” DROP FORGINGS 
— WOOD WORKERS’ VISES — 



















P.T, DEC. 5, 1882, 
PAT. DEC. 4, 1888, 


BOLT CUTTERS, PAT. AUG, 25, 1885, 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


| CENTENNIAL EXHIBITION 


OF THE 


MASSACHUSETTS CHARITABLE MECHANIC ASSOCIATION, 


BOSTON, MASS. , 


We invite you all to visit Section 63 and see our exhibit of Hendy-Norton Lathes and Pillar Shapers. 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN. 








Manufacturer 
—of— 


_J.M.CARPENTER =__ 





PAWTUCKET.R.|I. 





APS & DIE 


